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ABSTRACT
The g e n e r a l  p u r p o s e  o f  t h e  s t u d y  was t o  d e t e r m i n e  
t h e  e f f e c t  on e gg  s a l e s  and  egg  q u a l i t y  o f  s e v e r a l  t y p e s  
o f  c a r t o n s  and  egg  t r e a t m e n t s .  The p r o b l e m s  u n d e r  c o n ­
s i d e r a t i o n  w e r e  t h e  d e c l i n e  i n  p e r  c a p i t a  c o n s u m p t i o n  o f  
e g g s  and  l o s s  i n  q u a l i t y  a s  e g g s  p a s s  t h r o u g h  t h e  m a r k e t i n g  
c h a n n e l .
A f i v e  week s a l e s  r e s p o n s e  t e s t  was c o n d u c t e d  i n
f i v e  s u p e r m a r k e t s  i n  S h r e v e p o r t ,  L o u i s i a n a ,  i n  t h e  S p r i n g
•• .
o f  1960 .  F i v e  d u a l  d i s p l a y s  w e re  r o t a t e d  among t h e s e  s t o r e s  
a c c o r d i n g  to  a l a  t i n  s q u a r e  d e s i g n ,  a n d  d i f f e r e n c e s  i n  s a l e s  
among d i s p l a y s  w ere  a n a l y z e d  by t h e  t e c h n i q u e  o f  a n a l y s i s  o f  
v a r i a n c e .  D i f f e r e n c e s  i n  s a l e s  b e tw e e n  t h e  two p a r t s  o f  
e a c h  d i s p l a y  w e r e  a n a l y z e d  by  t h e  u s e  o f  c h i - s q u a r e  a n a l y s i s .
The t e s t  o f  q u a l i t y  d e t e r i o r a t i o n  m e a s u r e d  d i f f e r ­
e n c e s  i n  q u a l i t y  r e t a i n i n g  c h a r a c t e r i s t i c s  o f  a c e l l o p h a n e  
w rap  and  m i n e r a l  o i l  s p r a y  r e l a t i v e  t o  u n t r e a t e d  egg s  p a c k e d  
i n  s t a n d a r d  c a r t o n s .  T h i s  t e s t  m e a s u r e d  i n t e r n a l  q u a l i t y  
d e c l i n e  i n  a t o t a l  o f  8 6 4  e g g s  b r o k e n - o u t  a t  w e e k l y  i n t e r v a l s  
o v e r  a t h r e e  week p e r i o d .  - The e g g s  w e r e  h e l d  u n d e r  two . 
t e m p e r a t u r e  c o n d i t i o n s ,  a p p r o x i m a t e l y  45 a n d  73 d e g r e e s  
F a h r e n h e i t .
The s a l e s  r e s p o n s e  t e s t  showed t h a t  c o n su m e rs  p r e ­
f e r r e d  c e l l o p h a n e  w ra p p e d  c a r t o n s  o v e r  s i m i l a r  c a r t o n s  
w i t h o u t  c e l l o p h a n e .  F i f t y - f i v e  p e r c e n t  o f  s a l e s  o f  t h i s  
m a tc h e d  d i s p l a y  w e r e  i n  c e l l o p h a n e  w ra p p ed  c a r t o n s .
A s t r o n g  p r e f e r e n c e  was shown f o r  t h e  s t a n d a r d  
c a r t o n  o r  t h e  same c a r t o n  o v e r w r a p p e d  when t h e y  w e re  m a tch e d  
i n  d u a l  d i s p l a y s  w i t h  a c l e a r  p l a s t i c  c o n t a i n e r  h a v i n g  a n  
ad d ed  m a r k - u p .  S a l e s  o f  t h e  p l a s t i c  c a r t o n  a c c o u n t e d  f o r  
o n l y  11 t o  12 p e r c e n t  o f  t o t a l  s a l e s  when t h e  premium on 
t h e  p l a s t i c  c a r t o n  was s e v e n  a n d  f o u r  c e n t s  r e s p e c t i v e l y  
p e r  d o z e n .  R e a c t i o n  t o  p r i c e  and  p r e f e r e n c e  f o r  c a r t o n  
t y p e ,  h o w e v e r ,  w e r e  i n s e p a r a b l e .
The d u a l  d i s p l a y  i n  u s e  p r i o r  to  the '  e x p e r i m e n t  had 
t h e  l o w e s t  a v e r a g e  vo lum e  o f  s a l e s ,  8 5 9 . 8  d o z e n s  p e r  week 
o r  1 0 . 6  d o z e n s  p e r  o n e  h u n d r e d  c u s t o m e r s .  A s t a t i s t i c a l  
a n a l y s i s  i n d i c a t e d  t h a t  a n y  o r  a l l  o f  t h e  o t h e r  f o u r  d u a l  
d i s p l a y s  r e s u l t e d  i n  i n c r e a s e d  s a l e s  o v e r  t h i s  d i s p l a y .
The c o m b i n a t i o n  o f  c e l l o p h a n e  w ra p p ed  c a r t o n s  and p l a s t i c  
c o n t a i n e r s  w i t h  a s e v e n  c e n t  a d d ed  m a r k - u p  r e s u l t e d  i n  t h e  
g r e a t e s t  v o lu m e  o f  s a l e s ,  a n  a v e r a g e  o f  1 , 0 1 8 . 2  d o z e n s  o r  
1 3 .2  d o z e n s  p e r  o n e  h u n d r e d  c u s t o m e r s .
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The o v e r - a l l  q u a l i t y  d e t e r i o r a t i o n  s tu d y  i n d i c a t e d  
t h a t  tem p era tu re  under w hich e g g s  were h e ld  was t h e  m ost  
im p o r ta n t  f a c t o r  t e s t e d  i n  d e te r m in in g  q u a l i t y  d e t e r i o r a ­
t i o n .  A verage  q u a l i t y  o f  r e f r i g e r a t e d  e g g s  was 7 4 . 4  com­
pared  to  5 5 . 4  Haugh u n i t s  f o r  t h o s e  a t  room te m p e r a tu r e .
A n a ly s i s  o f  e g g s  k e p t  a t  room te m p e r a tu r e ,  h ow ever,
showed t h a t  t h e s e  egg s  d e c l in e d  i n  q u a l i t y  s i g n i f i c a n t l y  
o v e r  t im e .  In  a d d i t i o n ,  th e  e g g s  sprayed  w ith  m in e r a l  o i l  
w ere s i g n i f i c a n t l y  h ig h e r  i n  q u a l i t y  than th o s e  l e f t  
u n t r e a t e d ,  6 4 . 4  compared to  4 7 . 6  Haugh u n i t s .  Eggs o v e r ­
wrapped w i t h  c e l lo p h a n e  were n o t  s i g n i f i c a n t l y  d i f f e r e n t  
i n  q u a l i t y  than  th e  u n tr e a te d  e g g s ,  4 7 . 6  compared to  5 4 . 4  
Haugh u n i t s .
I t  i s  c o n c lu d e d ,  t h e r e f o r e ,  th a t  t h e  u se  o f  c e l l o ­
phane i s  n o t  j u s t i f i e d  on th e  b a s i s  o f  i t s  q u a l i t y  r e t a i n i n g
c h a r a c t e r i s t i c s .  M in era l o i l  sp ray  i s  th e  more e f f e c t i v e  o f
t h e  two methods i n  u p h o ld in g  q u a l i t y  o f  e g g s  k e p t  a t  room 
te m p e r a tu r e .  N e v e r t h e l e s s ,  c e l lo p h a n e  o v erw rap p in g  can be 
j u s t i f i e d  on th e  b a s i s  o f  consum er p r e f e r e n c e  and i t s  




The t a b l e  e g g  i n d u s t r y  o f  t h e  U n i t e d  S t a t e s  s u p p l i e s  
t h e  c o n su m in g  p u b l i c  w i t h  a p r o d u c t  v a l u e d  a t  n e a r l y  two 
b i l l i o n  d o l l a r s  a n n u a l l y . ^ - I t  a c c o u n t e d  f o r  more t h a n  f i v e
2p e r c e n t  o f  t h e  c a s h  farm incom e  r e c e i v e d  by  f a r m e r s  i n  1958 .  
F u r t h e r m o r e ,  t o t a l  a n n u a l  egg  p r o d u c t i o n  h a s  r e m a in e d  r e l a ­
t i v e l y  c o n s t a n t  f o r  t h e  p a s t  s e v e r a l  y e a r s .  I n  t h e  l a s t  f i v e  
y e a r s  i t  h a s  r a n g e d  from a low o f  168 m i l l i o n  c a s e s  o f  30 
d o z e n  i n  1957 t o  173  m i l l i o n  c a s e s  i n  1 9 5 9 .  P r o d u c t i o n  e s t i ­
m a te s  f o r  1960  p l a c e  egg p r o d u c t i o n  a t  a p p r o x i m a t e l y  164 
m i l l i o n  c a s e s ,  a d e c l i n e  o f  a b o u t  f i v e  p e r c e n t  f rom  1959 .
^ A g r i c u l t u r a l  M a r k e t i n g  S e r v i c e .  Farm P r o d u c t i o n , 
D i s p o s i t i o n , Cash  R e c e i p t s  and  G r o s s  I n c o m e , 1 9 5 8 - 5 9 , C h i c k ­
e n s  on  F a r m s , J a n u a r y  JL, 1 9 5 9 - 6 0 , By S t a t e s , W a s h in g to n :  
U n i t e d  S t a t e s  D e p a r t m e n t  o f  A g r i c u l t u r e ,  A p r i l ,  1 9 6 0 ,  p .  13 .
9^ A g r i c u l t u r a l  M a r k e t i n g  S e r v i c e .  The Farm Income 
S i t u a t i o n . W a s h i n g t o n :  U n i t e d  S t a t e s  D e p a r t m e n t  o f  A g r i ­
c u l t u r e ,  F e b r u a r y ,  1 9 5 9 ,  p .  17 .
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A g r i c u l t u r a l  M a r k e t i n g  S e r v i c e .  The P o u l t r y  and  
Egg S i t u a t i o n , W a s h i n g t o n :  U n i t e d  S t a t e s  D e p a r t m e n t  o f
A g r i c u l t u r e ,  J u l y  I 9 6 0 ,  p .  20 .
1
2* •
L o u i s i a n a ' s  t a b l e  e g g  i n d u s t r y  was a 10 m i l l i o n  d o l -  
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l a r  i n d u s t r y  i n  1 9 5 8 .  T o t a l  c a s h  farm incom e  i n  L o u i s i a n a  
was a p p r o x i m a t e l y  3b2 m i l l i o n  d o l l a r s  i n  t h a t  y e a r .  T h u s ,  
t h e  L o u i s i a n a  egg  i n d u s t r y  a c c o u n t e d  f o r  a b o u t  t h r e e  p e r ­
c e n t  o f  c a s h  fa rm  in c o m e ,  a n d  e g g s  w e re  t h e  e i g h t h  m o s t  
i m p o r t a n t  a g r i c u l t u r a l  commodity  i n  t h e  s t a t e  i n  1958 .  How­
e v e r ,  t h e  p e r c e n t a g e  o f  c a s h  fa rm  incom e  r e s u l t i n g  from e g g s  
h a s  b e e n  s l o w l y  a n d  s t e a d i l y  i n c r e a s i n g  i n  t h e  l a s t  d e c a d e .  
The i m p o r t a n c e  o f  e g g s  t o  t h e  a g r i c u l t u r a l  economy i n  t h i s  
a r e a  a p p e a r s  t o  b e  i n c r e a s i n g  a s  t h e  p o p u l a t i o n  i n c r e a s e s  
a n d  a s  c o t t o n  p r o d u c t i o n  d e c l i n e s .
The p o p u l a t i o n  o f  t h e  U n i t e d  S t a t e s  h a s  i n c r e a s e d  
a b o u t  s i x  p e r c e n t  d u r i n g  t h i s  r e c e n t  p e r i o d  o f  r e l a t i v e l y  
c o n s t a n t  egg  p r o d u c t i o n .  P o p u l a t i o n  f o r e c a s t s  i n d i c a t e  e v en  
g r e a t e r  g r o w t h  f o r  t h e  f u t u r e .  W h i le  p o p u l a t i o n  h a s  b e e n  
i n c r e a s i n g ,  p e r  c a p i t a  c o n s u m p t i o n  o f  t a b l e  eg g s  h a s  d e ­
c l i n e d  ( T a b l e  I ) .  I n  a d d i t i o n ,  t h e r e  h a s  b e e n  a w i d e s p r e a d  
c h a n g e  i n  c o n s u m e r  b u y i n g  h a b i t s  a n d  i n  p e r  c a p i t a  consum p­
t i o n  o f  a  num ber  o f  o t h e r  f o o d s .
P .  R oy ,  P o u l t r y  and  Egg S t a t i s t i c s  f o r  L o u i s i a n a  
( B a to n  Rouge:  D e p a r t m e n t  o f  A g r i c u l t u r a l  E c o n o m ic s ,
L o u i s i a n a  S t a t e  U n i v e r s i t y ,  November,  1 9 5 9 ) ,  p .  2 .  (Mimeo­
g r a p h e d . )
3TABLE I .  PER CAPITA CONSUMPTION OF SHELL EGGS
U n i t e d  S t a t e s  
1 9 5 1 -1 9 6 0
Y ear T o t a l  E g gs^ Y ear T o t a l  Eggs
1951 365 1956 343
1952 362 1957 331
1953 354 1958 323
1954 351 1959 313
1955 346 I 9 6 0 2 304
^ T o t a l  shown e x c l u d e s  f r o z e n  a n d  d r i e d  egg  p r o d u c t s .
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T o t a l  f o r  1960  i s  e s t i m a t e d  from d a t a  f o r  f i v e  
m o n t h s .
S o u r c e :  A g r i c u l t u r a l  M a r k e t i n g  S e r v i c e .  The
P o u l t r y  a nd  Egg S i t u a t i o n . W a s h i n g t o n :  U n i t e d  S t a t e s
D e p a r t m e n t  o f  A g r i c u l t u r e ,  J u l y ,  I 9 6 0 .
Consum ers  t o o ,  h a v e  c h a n g e d .  They work f e w e r  h o u r s  
p e r  week t h a n  p r e v i o u s l y  a n d  h a v e  m ore  t i m e  f o r  l e i s u r e  and  
f o r  t r a v e l .  L e s s  m a n u a l  l a b o r  i s  r e q u i r e d  and  t h u s ,  d i e t  
r e q u i r e m e n t s  h a v e  c h a n g e d .  F r u i t s  a n d  v e g e t a b l e s  a r e  c o n ­
sumed i n  g r e a t e r  q u a n t i t i e s  t h a n  p r e v i o u s l y .  Few er  p o t a t o e s  
an d  o t h e r  s t a r c h y  f o o d s  a r e  con su m ed .  Many c o n su m e rs  do n o t
4e a t  b r e a k f a s t  a t  a l l .  For t h o s e  who do have b r e a k f a s t ,  
p ackaged  b r e a k f a s t  c e r e a l s  have r e p la c e d  th e  t r a d i t i o n a l  
ham and e g g s  t o  a g r e a t  e x t e n t .
S ta te m e n t  o f  th e  Problem
One o f  th e  m ost im p o rta n t  problem s f a c in g  th e  eg g  
i n d u s t r y  i s  t h e  d e c l i n e  i n  p e r  c a p i t a  eg g  consu m ption .  
F u tu r e  grow th  and p erh ap s th e  f u t u r e  e x i s t e n c e  o f  a l a r g e  
segm ent o f  th e  i n d u s t r y  i s  d ep en d en t upon s to p p in g  o r  
r e v e r s i n g  t h i s  t r e n d .  The p o u l t r y  p r o d u c e r ,  n o t  u n l ik e  
o t h e r  fa r m e r s ,  has found h i m s e l f  i n  a c o s t - p r i c e  s q u e e z e .  
H is c o s t s  o f  p r o d u c t io n  have in c r e a s e d  and th e  p r i c e s  
p a id  f o r  h i s  e g g s  have  d e c r e a s e d .
B ecau se  o f  th e  e g g  p r o d u c e r 's  c o m p e t i t i v e  p o s i t i o n ,  
h e  i s  u n a b le  to  do much ab ou t th e  p r i c e  o f  e g g s .  He c a n ,  . 
h o w ev er , p a r t i a l l y  c o n t r o l  c o s t s  o f  p r o d u c t io n  and m a rk et­
i n g .  S i z e  o f  o p e r a t i o n  has been  i n c r e a s e d  to  red u ce  p e r  
u n i t  c o s t s .  But w h i l e  i n d i v i d u a l  p r o d u ce r s  a r e  r e d u c in g  
c o s t s  o f  p r o d u c t io n ,  th e y  a r e  fa ce d  w ith  a s h r in k in g  
m arket w h ich  c o u ld  e v e n t u a l l y  fo r c e  many o f  them o u t  o f  
b u s i n e s s .
A secon d  problem  f a c i n g  th e  t a b l e  egg in d u s t r y  i s  
m a in t a in in g  q u a l i t y  u n t i l  th e  egg i s  purchased  by th e
5c o n s u m e r .  G r e a t  s t r i d e s  h a v e  b e e n  made i n  t h e  d i r e c t i o n  o f  
i m p r o v i n g  " b r e d - i n "  e g g  q u a l i t y .  L i k e w i s e ,  q u a l i t y  r e t a i n ­
i n g  p r a c t i c e s  h a v e  b e e n  w i d e l y  a d o p t e d  by  h a n d l e r s  o f  eggs  
i n  t h e  m a r k e t i n g  c h a n n e l .  N e v e r t h e l e s s ,  l i k e  m o s t  fo od  
p r o d u c t s ,  eggs  w i l l  d e c l i n e  i n  q u a l i t y  o v e r  t i m e .  A m a j o r  
p r o b le m  o f  t h e  egg  i n d u s t r y ,  t h e r e f o r e ,  i s  t o  c o n t r o l  t h e  
m a g n i t u d e  o f  t h i s  d e t e r i o r a t i o n .
O b j e c t i v e s  o f  t h e  S t u d y
The p r i m a r y  o b j e c t i v e  o f  t h i s  s t u d y  was t o  d e t e r m i n e  
i f  c e r t a i n  m e r c h a n d i s i n g  p r a c t i c e s ,  i . e .  t h e  u s e  o f  c e r t a i n  
c a r t o n  c o m b i n a t i o n s  a t  v a r i o u s  p r i c e  d i f f e r e n t i a l s ,  would  
i n c r e a s e  t a b l e  egg  s a l e s  and  t h u s ,  egg  c o n s u m p t i o n .  More 
s p e c i f i c a l l y ,  t h e  o b j e c t i v e s  w e r e  t o  ( 1 )  d e t e r m i n e  co n su m er  
p r e f e r e n c e  f o r  c e l l o p h a n e  o v e r w r a p p e d  c o n t a i n e r s  d i s p l a y e d  
w i t h  s t a n d a r d  2 x 6  c a r t o n s ,  ( 2 )  d e t e r m i n e  c o n su m er  p r e f e r ­
e n c e  f o r  t h e  c l e a r  p l a s t i c  c a r t o n  r e l a t i v e  t o  t h e  s t a n d a r d  
a nd  t h e  o v e rw r a p p e d  c a r t o n s  when a n  a d d e d  m a r k - u p  was 
c h a r g e d  f o r  t h e  p l a s t i c  c o n t a i n e r  a n d  ( 3 )  d e t e r m i n e  t h e  
e f f e c t  on t o t a l  egg  s a l e s  when c l e a r  p l a s t i c  c a r t o n s  a r e  
d i s p l a y e d  w i t h  t h e  s t a n d a r d  o r  t h e  c e l l o p h a n e  o v e rw r a p p e d  
c a r t o n s  and  when t h e  p l a s t i c  c a r t o n  i s  o f f e r e d  a t  v a r i o u s  
p r i c e  d i f f e r e n t i a l s .
6A s e c o n d a r y  o b j e c t i v e  was t o  d e t e r m i n e  t h e  q u a l i t y  
r e t a i n i n g  c h a r a c t e r i s t i c s  o f  s e v e r a l  p a c k a g i n g  t e c h n i q u e s .  
T h e s e  t e c h n i q u e s  i n c l u d e d  t h e  c e l l o p h a n e  o v e r w r a p p e d  
c a r t o n ,  m i n e r a l  o i l  s p r a y  a n d  a c o n t r o l  o r  u n t r e a t e d  l o t  
f o r  c o m p a r i s o n  p u r p o s e s .
R ev iew  o f  L i t e r a t u r e
The p r o b le m  o f  s t o p p i n g  o r  r e v e r s i n g  t h e  downward 
t r e n d  i n  p e r  c a p i t a  egg c o n s u m p t io n  h as  b e e n  s t u d i e d  by  
many w o r k e r s  i n  a number o f  w ays .  T hese  i n c l u d e  n u m ero u s  
s t u d i e s  w i t h  r e s p e c t  t o  q u a l i t y  l o s s .  Some a s p e c t s  o f  
b o t h  a r e a s  o f  s t u d y  w h ic h  a r e  p e r t i n e n t  t o  t h e  c u r r e n t  
i n v e s t i g a t i o n  w i l l  be  r e v i e w e d  a s  b a c k g r o u n d  t o  t h i s  s t u d y .
A d v e r t i s i n g  a s  a Means o f  S a l e s  P r o m o t i o n ; A U tah  
s t u d y  i n  1957 d e t e r m i n e d  t h e  e f f e c t  o f  p o i n t - o f - s a l e  a d v e r ­
t i s i n g  on  s a l e  o f  eggs."* Consumers i n  t h i s  s t u d y  d i d  n o t  
buy m ore  egg s  t h a n  u s u a l  a s  a r e s u l t  o f  a d v e r t i s i n g  b a n n e r s  
and  s p e c i a l  i n s e r t s  i n  egg c a r t o n s .  An e x t e n s i v e  p r o ­
m o t i o n a l  c a m p a ig n  f o r  eggs  was s t u d i e d  i n  P e n n s y l v a n i a  i n
"*R. H. A n d e r s o n ,  " M e r c h a n d i s i n g  E g g s " ,  Farm a nd  
Home S c i e n c e . X V I I I ,  Number 2 ,  U tah  S t a t e  C o l l e g e  o f  
A g r i c u l t u r e  ( J u n e ,  1 9 5 7 ) ,  38 .
71 95 b .  The c a m p a ig n  i n c l u d e d  t e l e v i s i o n  a n d  r a d i o  c o v e r a g e  
a s  w e l l  a s  a s p e c i a l  i n f o r m a t i o n a l  p ro g ra m  i n  t h e  s c h o o l s .  
T h is  s t u d y  i n d i c a t e d  t h a t  egg  s a l e s  w e r e  i n c r e a s e d  by  t h e  
c a m p a ig n .  How ever ,  t h e  l a s t i n g  e f f e c t s  o f  s u c h  a cam paign  
w ere  d i f f i c u l t  t o  m e a s u r e .
D e v e lo p m e n t s  i n  Egg P a c k a g i n g ; C a r t o n i n g  o f  eggs  
h a s  b e e n  a s t a n d a r d  m e th o d  o f  m e r c h a n d i s i n g  f o r  a number  o f  
y e a r s ,  a l t h o u g h  t h e  e g g  c a r t o n  h as  n o t  b e e n  i n  u s e  a s  l o n g  
a s  m i g h t  be  s u p p o s e d .  I n  f a c t ,  j u s t  20 y e a r s  ago  many 
c o n su m ers  p r e f e r r e d  t o  p u r c h a s e  e g g s  i n  p a p e r  s a c k s . ^  As 
t im e  p a s s e d ,  e g g  c a r t o n s  o f  v a r i o u s  c o m p o s i t i o n s  were  
d e v e l o p e d .  The p r i m a r y  r e a s o n  b e h i n d  t h e  d e v e l o p m e n t  o f  
t h e  v a r i o u s  new c o n t a i n e r s  was t o  p r o v i d e  b e t t e r  p r o t e c t i o n  
f o r  t h e  f r a g i l e  eg g  a s  i t  moved t h r o u g h  t h e  m a r k e t i n g  
c h a n n e l .
ftH. B. B y lund  and  R. L. B a k e r ,  A Community Program  
t o  I n c r e a s e  Egg C o n s u m p t io n  ( P e n n s y l v a n i a  A g r i c u l t u r a l  
E x p e r i m e n t  S t a t i o n  P r o g r e s s  R e p o r t  Number 1 4 5 ,  U n i v e r s i t y  
P a r k ,  P e n n s y l v a n i a :  P e n n s y l v a n i a  S t a t e  U n i v e r s i t y ,  M arch ,
1 9 5 b ) ,  p p .  3 - 7 .
^L. E.  C r o n ,  R. F .  B u r d e t t e  a n d  S .  H. D e V a u l t ,  
Economic  A n a l y s i s  o f  t h e  B a l t i m o r e  Egg M a rk e t  (M a ry land  
A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n  B u l l e t i n  Number 4 3 0 ,
C o l l e g e  P ark , M aryland: U n i v e r s i t y  o f  M aryland, O ctob er ,
1 9 3 9 ) .
8Brand names w ere f i r s t  im p r in te d  on c a r t o n s  by 
p r o d u ce r s  t h e m s e lv e s .  L a t e r ,  p a c k e r s  and r e t a i l  c h a in  
s t o r e  o p e r a to r s  d e v e lo p e d  brand names f o r  e g g s .  Now c a r to n  
d e s ig n s  a r e  b e in g  u se d  w h ich  c o n t a i n  a s  many a s  fo u r  d i f f e r ­
e n t  c o l o r s .  Some p a c k e r s  even  u s e  p i c t u r e s  o f  e g g s  p rep ared  
i n  v a r io u s  ways on t h e i r  c a r t o n s .  T h ese  d e s ig n s  make th e  
p r o d u c t  more a p p e a l in g  to  th e  e y e  and ten d  to  i n c r e a s e  c o n ­
sumer a c c e p t a n c e .  No lo n g e r  d o es  th e  c a r t o n  m e r e ly  p r o t e c t  
e g g s  from b r e a k a g e .  I t  has ta k e n  on t h i s  im p o r ta n t  f u n c t i o n  
o f  im p ro v in g  consumer a c c e p t a n c e .
Much a t t e n t i o n  h a s  b e e n  d e v o t e d  t o  on e  m e r c h a n d i s i n g  
p r o b l e m .  T h i s  i s ,  t h a t  c o n su m e rs  c a n  n o t  v i s u a l l y  i n s p e c t  
e g g s  u p o n  p u r c h a s e .  One s u c h  s t u d y  i n  New York i n  1954
i n d i c a t e d  t h a t  92 p e r c e n t  o f  t h e  c o n s u m e r s  i n t e r v i e w e d  p r e -
8
f e r r e d  c a r t o n s  w ith  windows i n  th e  c o v e r .  T h is  su r v e y  was 
f o l lo w e d  by a m a t c h e d - lo t  e x p e r im en t  o f  c a r t o n s  w i th  and 
w it h o u t  w indow s. S e v e n t y - n in e  p e r c e n t  o f  th e  eg g  s a l e s  
w ere i n  c a r t o n s  w i th  w indow s, w h ich  c o rr esp o n d ed  q u i t e  w e l l  
w it h  what consum ers had s a i d  th e y  p r e f e r r e d .  To d e te r m in e  ...
Q
L. B. Darrah and K. S . C a r p e n te r ,  Egg M erch a n d is in g  
S t u d i e s  i n  S u p e rm a r k e ts , P a r t  I I I , Windows i n  Egg C arton s  
(D epartm ent o f  A g r i c u l t u r a l  Econom ics C ir c u la r  Number 9 5 5 ,  
I t h a c a ,  New York: C o r n e l l  U n i v e r s i t y ,  J u l y ,  1 9 5 4 ) ,  p . 4 .
9i f  t o t a l  v o lu m e  o f  egg  s a l e s  was i n c r e a s e d  by u s e  o f  c a r t o n s  
w i t h  w in d o w s ,  a 4 x  4 l a t i n  s q u a r e  t e s t  was made .  I t  was 
fo u n d  t h a t  t h e  g r e a t e r  t h e  s p a c e  d e v o t e d  t o  windows i n  egg
t
c a r t o n s ,  t h e  h i g h e r  t h e  s a l e s .  One c a r t o n  w i t h  i n s p e c t i o n  
h o l e s  i n  t h e  c o v e r  i n c r e a s e d  s a l e s  b y  a s  much a s  26 p e r c e n t .
C l e a r  p l a s t i c  c o n t a i n e r s  a r e  a r e l a t i v e l y  new i n n o ­
v a t i o n  i n  t h e  f i e l d  o f  egg  p a c k a g i n g .  T h e s e  c a r t o n s  a r e  
d e s i g n e d  t o  h a v e  t h e  r i g i d i t y  r e q u i r e d  t o  p r e v e n t  egg  
b r e a k a g e  and  y e t  s t i l l  a l l o w  c o n s u m e rs  t o  v i s u a l l y  i n s p e c t  
t h e  p r o d u c t  f o r  c l e a n l i n e s s ,  u n i f o r m i t y  a nd  f o r  b r e a k a g e .
A M i c h i g a n  s t u d y  c o n d u c t e d  i n  1959 i n d i c a t e d  t h a t  c o n su m ers
p r e f e r r e d  c l e a r  p l a s t i c  c a r t o n s  o v e r  t h o s e  w i t h  windows
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when t h e  two w e r e  o f f e r e d  a t  t h e  same p r i c e .  However,  
when a h i g h e r  p r i c e  w a s . c h a r g e d  f o r  t h e  p l a s t i c  c o n t a i n e r  
c o m m e n s u ra te  w i t h  t h e  a d d e d  c o s t ,  t h e  p u r c h a s e  o f  p l a s t i c  
c a r t o n s  was r e d u c e d  c o n s i d e r a b l y .
A New York  s u r v e y  i n  1956 i n d i c a t e d  t h a t  8b p e r c e n t  
o f  c o n s u m e r s  i n t e r v i e w e d  p r e f e r r e d  c a r t o n s  w i t h  c l e a r  p l a s ­
t i c  t o p s  o r  c a r t o n s  made e n t i r e l y  f rom  p l a s t i c .  I n  90
9
C. C. H o y t ,  F a c t o r s  I n f l u e n c i n g  A c c e p t a b i l i t y  o f  
C a r t o n s  f o r  Egg P a c k a g i n g  ( U n p u b l i s h e d  Ph.D d i s s e r t a t i o n ,  
P o u l t r y  S c i e n c e  D e p a r t m e n t ,  M ic h ig a n  S t a t e  U n i v e r s i t y ,  E a s t  
L a n s i n g ,  M i c h i g a n ,  1 9 5 9 ) .
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p e r c e n t  o f  t h e  i n t e r v i e w s  t h e  r e a s o n  g i v e n  f o r  t h e  p r e f e r ­
e n c e  was t r a n s p a r e n c y .  Only  f i v e  p e r c e n t  p r e f e r r e d  t h e  
s t a n d a r d  c a r t o n  w i t h  no i n s p e c t i o n  h o l e s . ^  A m a t c h e d - l o t  
t e s t  was t h e n  c o n d u c t e d  i n  s e v e r a l  c i t i e s  i n  New York to  
d e t e r m i n e  i f  c o n su m e rs  r e a c t e d  s i m i l a r l y  i n  s u p e r m a r k e t s .
Of t o t a l  egg  s a l e s ,  59 p e r c e n t  w e r e  i n  p l a s t i c  c a r t o n s  
w h i l e  38 p e r c e n t  o f  t h e  s a l e s  w e re  i n  3 x 4 f i b e r b o a r d  
c a r t o n s .  Only t h r e e  p e r c e n t  o f  s a l e s  w e re  i n  c a r t o n s  
h a v i n g  i n s p e c t i o n  h o l e s .  A l a  t i n  s q u a r e  e x p e r i m e n t  showed 
a t r e n d  t o w a r d s  i n c r e a s e d  egg s a l e s  i n  p l a s t i c  c a r t o n s .
Egg s a l e s  p e r  one  h u n d r e d  c u s t o m e r s  w e re  8 . 9  d o z e n s  f o r  
t h e  a l l - p l a s t i c  c a r t o n s  compared  t o  7 .5  d o z e n s  f o r  t h e  
s t a n d a r d  c a r t o n s .
S a u n d e r s  o f  Maine  c o n d u c t e d  s i m i l a r  t e s t s  w i t h  
p l a s t i c  c a r t o n s . T h i s  r e s e a r c h  i n d i c a t e d  t h a t  5b p e r ­
c e n t  o f  e g g  s a l e s  w e re  i n  p l a s t i c  c a r t o n s  an d  44 p e r c e n t
■^L. B. D a r r a h  a n d  E .  M. Moore ,  Egg M e r c h a n d i s i n g  
S t u d i e s  i n  S u p e r m a r k e t s , P a r t  I V : T r a n s p a r e n t  Egg C a r t o n s
( D e p a r t m e n t  o f  A g r i c u l t u r a l  Econom ics  C i r c u l a r  1 0 1 2 ,  I t h a c a ,  
New Y ork :  C o r n e l l  U n i v e r s i t y ,  A p r i l ,  1 9 5 b ) ,  p .  2 .
■^R. S a u n d e r s ,  T r a n s p a r e n t  P l a s t i c  C a r t o n s  B o o s t  
Egg S a l e s  (Maine  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n  B u l l e t i n  
Number 5 4 7 ,  O ro n o ,  M aine :  U n i v e r s i t y  o f  M a in e ,  M arch ,
1 9 5 6 ) .
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w e r e  i n  s t a n d a r d  c a r t o n s .  I t  i s  n o t e d  t h a t  b o t h  t h e  Maine 
a n d  t h e  New York  e x p e r i m e n t s  w e re  c o n d u c t e d  w i t h o u t  p r i c e  
d i f f e r e n t i a l s  w h ic h  i g n o r e s  t h e  a d d e d  c o s t  o f  t h e  p l a s t i c  
c o n t a i n e r s .
A s t u d y  i n  W est  V i r g i n i a  i n  1 9 5 8 ,  h o w e v e r ,  d i d
12i n c l u d e  a n  a d d e d  m a r k - u p  f o r  t h e  p l a s t i c  c o n t a i n e r .  The 
f i n d i n g s  o f  t h i s  r e s e a r c h ,  i n  c o n f l i c t  w i t h  t h e  p r e v i o u s  
s t u d i e s ,  i n d i c a t e d  t h a t  s a l e s  i n  p l a s t i c  c o n t a i n e r s  w e re  
t o o  low t o  o f f e r  a n y  p r o m i s e  from a n  e co n o m ic  s t a n d p o i n t .  
T h u s ,  t h e r e  i s  some c o n f l i c t  o v e r  t h e  v a l u e  o f  p l a s t i c  
c a r t o n s  i n  s t i m u l a t i n g  s a l e s  s u f f i c i e n t l y  t o  c o v e r  t h e i r  
a d d e d  c o s t .
C a r t o n  o v e r w r a p p i n g  i s  o n e  o f  t h e  l a t e s t  i n n o ­
v a t i o n s  i n  t h e  a r e a  o f  e g g  p a c k a g i n g .  P r i n t e d  waxed p a p e r  
i s  u s e d  w i t h  v a r y i n g  d e g r e e s  o f  s u c c e s s .  I n  some p l a c e s  
p o l y e t h y l e n e  i s  u s e d  t o  o v e rw r a p  t h e  s t a n d a r d  2 x 6  c a r t o n  
w i t h  o r  w i t h o u t  w in do w s .  A t h i r d  m a t e r i a l ,  c e l l o p h a n e ,  i s  
a l s o  u s e d .  T h ese  w r a p p i n g  m a t e r i a l s ,  b e s i d e s  i n c r e a s i n g  
e y e  a p p e a l ,  h a v e  t h e  a d d e d  a d v a n t a g e  o f  p r e v e n t i n g  b r o k e n
12 N. N y b r o t e n ,  T r a n s p a r e n t  Egg C a r t o n s  Vs. P a p e r  
C a r t o n s  (West  V i r g i n i a  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n  
B u l l e t i n  Number 4 1 3 ,  M organ tow n,  W est  V i r g i n i a :  West
V i r g i n i a  U n i v e r s i t y ,  J u n e ,  1 9 5 8 ) .
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e g g s  from l e a k in g  o n to  o t h e r  c a r t o n s  i n  a d i s p l a y .  F u r th e r
m o r e ,  t h e y  t e n d  t o  p r e v e n t  o f f - o d o r s  i n  eg g s  b e c a u s e  t h e s e
f o r e i g n  o d o rs  can  n o t  perm eate  th e  overw rap .
M ain ten ance  o f  T ab le  Egg Q u a l i t y ; In  s i x  o u t  o f
e i g h t  random sa m p le  t e s t s  c o n d u c t e d  i n  1 9 5 8 - 1 9 5 9 ,  a v e r a g e
13q u a l i t y  o f  f r e s h  eg g s  was below  U. S .  Grade AA. T e s t s
c o n d u cte d  i n  L o u is ia n a  d u r in g  t h i s  same p e r io d  d i s c l o s e d
14a n  a v e r a g e  q u a l i t y  o f  8 0 . 4  Haugh u n i t s .  T h i s  s c o r e  j u s t  
f a l l s  w i t h i n  t h e  r a n g e  o f  U .S .  G rade  AA. However ,  i n  
c e r t a i n  s e a s o n s  o f  t h e  y e a r ,  p a r t i c u l a r l y  a s  t h e  h e n s
became o l d e r ,  q u a l i t y  o f  d a y -o ld  e g g s  f e l l  b e low  t h i s
\
s ta n d a r d .  I t  was o b se r v e d  i n  th e  L o u is ia n a  s tu d y  t h a t  
ty p e  o f  management system  u s e d ,  b reed  o r  s t r a i n  o f  hen and 
s e a s o n  o f  th e  y e a r  a l l  s i g n i f i c a n t l y  a f f e c t e d  egg  q u a l i t y .
A s tu d y  o f  egg  q u a l i t y  a t  th e  r e t a i l  l e v e l  i n  t h r e e  
m ajor L o u is ia n a  c i t i e s  showed t h a t  th e  a v e ra g e  q u a l i t y
13 B. E. W il l ia m so n ,  R. P. B entz  and B. A. Tower, 
T a b le  Egg Q u a l i t y  a t  th e  Farm L e v e l  (Departm ent o f  A g r i ­
c u l t u r a l  Econom ics C ir c u la r  Number 2 66 ,  Baton Rouge, 
L o u is ia n a ;  L o u is ia n a  S t a t e  U n i v e r s i t y ,  May, 1 9 6 0 ) ,  p .  2.
^ I b i d . ,  p .  9 .
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o f f e r e d  t o  c o n s u m e rs  was 64 Haugh u n i t s  o r  U .S .  G rad e  A . ^  
T h i s  s t u d y  was made i n  19 5 8 -1 9 5 9  a n d  i n v o l v e d  a n  e x a m in a ­
t i o n  o f  m ore  t h a n  12 t h o u s a n d  e g g s  p u r c h a s e d  i n  22 d i f f e r ­
e n t  s t o r e s .  Some 52 b r a n d s  o f  e g g s  w e r e  i n c l u d e d .
I n s o f a r  a s  t h e  two s t u d i e s  j u s t  d i s c u s s e d  a r e  
c o m p a r a b l e ,  i t  w o u ld  a p p e a r  t h a t  t h e r e  i s  a q u a l i t y  d e c l i n e  
o f  r o u g h l y  16 Haugh u n i t s ,  o r  a p p r o x i m a t e l y  t w o - t h i r d s  o f  a 
g r a d e ,  a s  e g g s  p a s s  t h r o u g h  t h e  n o r m a l  m a r k e t i n g  c h a n n e l  i n  
L o u i s i a n a .  T h e r e  a r e  s e v e r a l  ways o f  r e d u c i n g  t h e  m a g n i t u d e  
o f  t h i s  q u a l i t y  l o s s .
N o t a b l e  among t h e  m e th o d s  o f  eg g  q u a l i t y  r e t a i n i n g  
p r a c t i c e s  i s  t h e  p r a c t i c e  o f  s p r a y i n g  e g g s  w i t h  a l i g h t  
m i n e r a l  o i l .  A r e c e n t  s t u d y  i n v o l v i n g  t h i s  s p r a y  t r e a t ­
m en t  c o n f i r m e d  t h a t  t h e r e  i s  v i r t u a l l y  no l o s s  i n  q u a l i t y  
f o r  t r e a t e d  e g g s  h e l d  a t  45 d e g r e e s  F a h r e n h e i t  f o r  f o u r  
w e e k s . ^
■^R. P. B e n t z ,  Q u a l i t y  o f  L o c a l  and  S h i p p e d - I n  
T a b l e  Eggs i n  S e l e c t e d  L o u i s i a n a .  R e t a i l  O u t l e t s  ( D e p a r t ­
m en t  o f  A g r i c u l t u r a l  E co n o m ics  C i r c u l a r  Number 2 5 8 ,  B a to n  
R ouge ,  L o u i s i a n a :  L o u i s i a n a  S t a t e  U n i v e r s i t y ,  M arch ,
1 9 6 0 ) ,  p .  4 4 .
16 C. C. B r u n s o n  a n d  B. H. D a v i s ,  S h e l l  T r e a t i n g  
Eggs o n  t h e  Farm ( P o u l t r y  I n d u s t r y  D e p a r t m e n t  C i r c u l a r  
Number 7 7 ,  B a to n  R ou g e ,  L o u i s i a n a :  L o u i s i a n a  S t a t e
U n i v e r s i t y ,  J u l y ,  1 9 5 9 ) ,  p .  5 .
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P l a s t i c  and  p o l y e t h y l e n e  o v e r w r a p s  w e r e  t e s t e d  f o r  
q u a l i t y  r e t a i n i n g  f e a t u r e s  i n  Montana i n  1959 .  I t  was 
o b s e r v e d  i n  t h e s e  t e s t s  t h a t  b o t h  w ra p s  m a i n t a i n e d  h i g h  
Haugh u n i t  v a l u e s  r e l a t i v e  t o  u n w rapp ed  e g g s . ^  I n  t h i s  
e x p e r i m e n t  e g g s  w e r e  b r o k e n - o u t  a t  two week i n t e r v a l s  f o r  
a p e r i o d  o f  12 w e e k s .
Of t h e  s e v e r a l  m e th o d s  o f  m a i n t a i n i n g  h i g h  egg  
q u a l i t y ,  p e r h a p s  t h e  m o s t  i m p o r t a n t  i s  r e f r i g e r a t i o n .  The 
p r a c t i c e  o f  r e f r i g e r a t i n g  eggs  a s  t h e y  move t h r o u g h  t h e  
m a r k e t i n g  c h a n n e l  h a s  become a l m o s t  u n i v e r s a l l y  a c c e p t e d .  
The u s e  o f  r e f r i g e r a t i o n  h a s  b e e n  c a r e f u l l y  r e s e a r c h e d
a n d  t h e  q u a l i t y - u p h o l d i n g  c h a r a c t e r i s t i c s  o f  r e f r i g e r a t i o n
18a r e  w e l l  known. N e v e r t h e l e s s ,  t h e r e  a r e  p e r i o d s  when 
e g g s  a r e  moved from one t e m p e r a t u r e  c o n d i t i o n  to  a n o t h e r .  
T h i s  i n c l u d e s  a p e r i o d  on  t h e  p o u l t r y  farm when e g g s  a r e  
n o t  r e f r i g e r a t e d  a n d ,  i n  some i n s t a n c e s ,  t h e  t im e  i n v o l v e d  
i n  t r a n s p o r t a t i o n  t o  t h e  p a c k e r  and o r  t o  t h e  r e t a i l  o u t l e t  
o r  c o n s u m e r .  I n  some s t o r e s  e g g s  a r e  d i s p l a y e d  w i t h o u t
17 G. T. D a v i s ,  " P l a s t i c  O verw raps  f o r  M a i n t e n a n c e  
o f  Egg Q u a l i t y "  ( P a p e r  p r e s e n t e d  a t  t h e  4 3 t h  A n n u a l  M e e t i n g  
o f  t h e  P o u l t r y  S c i e n c e  A s s o c i a t i o n ,  1 9 5 9 ) .
18 L. E. Dawson, "The E f f e c t s  o f  Farm R e f r i g e r a t i o n  
on th e  M ark etab le  Q u a l i ty  o f  E g g s ,"  P o u l t r y  S c i e n c e , XXXV 
( 1 9 5 6 ) ,  5 8 6 .
r e f r i g e r a t i o n  on  c o u n t e r s  f o r  v a r i o u s  l e n g t h s  o f  t i m e  i n
t h e  b e l i e f  t h a t  t h i s  t y p e  o f  d i s p l a y  t e n d s  t o  move more
e g g s .  T h u s ,  w h i l e  i t  i s  known t h a t  r e f r i g e r a t i o n  h e l p s  t o
m a i n t a i n  egg  q u a l i t y ,  f o r  v a r i o u s  r e a s o n s  t h e r e  a r e  p e r i o d s
o f  t i m e  when t e m p e r a t u r e  c o n d i t i o n s  a r e  n o t  c o n t r o l l e d .
T h i s  f l u c t u a t i o n  i s  m o s t  d a m a g in g  arid i s  t h e  c a u s e  o f  much
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o f  t h e  q u a l i t y  l o s s  i n  e g g s .
D e f i n i t i o n s  o f  T e r m in o l o g y
S i n c e  some t e r m s  a r e  u s e d  t h r o u g h o u t  t h i s  r e p o r t  
w h ic h  h a v e  c o n n o t a t i o n s  n o t  n o r m a l l y  a s c r i b e d  t o  them o r  
w h ic h  a r e  n o t  i n  e v e r y d a y  u s a g e ,  a s h o r t  g l o s s a r y  i s  
i n c l u d e d .  No a t t e m p t  i s  made t o  g i v e  a l l  t h e  s t a t i s t i c a l  
t e r m i n o l o g y  a l t h o u g h  a few s u c h  t e r m s  a r e  n o t e d .
A n a l y s i s  o f  V a r i a n c e : A s t a t i s t i c a l  t e c h n i q u e  by
w h ic h  v a r i a t i o n  i s  s e p a r a t e d  i n t o  i t s  p a r t s  o r  c o m p o n e n t s .
Ana l y s i s  o f  C o v a r i a n c e ; A c o m b i n a t i o n  o f  a n a l y s i s  
o f  v a r i a n c e  and  s i m p l e  o r  m u l t i p l e  r e g r e s s i o n .
19L. S. J e n s e n  a nd  VJ. J .  S t a d l e m a n ,  "T he  E f f e c t  o f  
F r e q u e n t  V a r i a t i o n s  i n  T e m p e r a t u r e  on  Egg Q u a l i t y  L o s s  D u r in g  
S h o r t  H o l d i n g  P e r i o d s , 11 P o u l t r y  S c i e n c e , XXX ( 1 9 5 1 ) ,  783.
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Sum o f  S q u a r e s ; The sum o f  t h e  s q u a r e d  d e v i a t i o n s  
o f  t h e  v a l u e  o f  t h e  i n d i v i d u a l  o b s e r v a t i o n s  f rom t h e  mean 
v a l u e  o f  t h e  o b s e r v a t i o n s .
Mean S q u a r e : The sum o f  s q u a r e s  d i v i d e d  by  t h e
n um b er  o f  d e g r e e s  o f  f r e e d o m .
E r r o r  Mean S q u a r e : R e s i d u a l  v a r i a t i o n  l e f t  a f t e r
known s o u r c e s  o f  v a r i a t i o n  h a v e  b e e n  rem oved  p l u s  v a r i a t i o n s  
i n h e r e n t  i n  t h e  e x p e r i m e n t a l  m a t e r i a l .
I n t e r a c t i o n : The f a i l u r e  o f  a t r e a t m e n t  t o  r e a c t
i n d e p e n d e n t l y  o f  o t h e r  t r e a t m e n t  e f f e c t s .
C a se  o f  E g g s : A c a s e  o f  e g g s  u n l e s s  o t h e r w i s e
s p e c i f i e d  c o n s i s t s  o f  24 d o z e n s .  T h i s  i s  t h e  number  o f  
c a r t o n s  t h a t  a r e  n o r m a l l y  p a c k e d  i n . . a  c a s e  f o r  s h i p m e n t  t o  
r e t a i l  s t o r e s .
B a n n e r : An a d v e r t i s i n g  s i g n  p l a c e d  n e a r  a s t o r e
d i s p l a y  f o r  t h e  p u r p o s e  o f  p r o m o t i n g  s a l e s  o f  t h e  i t e m  on 
d i s p l a y .
B u i l t - i n - A c t i o n : A p u r p o s e f u l  d i s a r r a n g e m e n t  o f
i t e m s  o n  d i s p l a y  i n  a s t o r e  t o  g i v e  t h e  i m p r e s s i o n  t h a t  
o t h e r  c u s t o m e r s  h a v e  b e e n  b u y i n g  t h e  p r o d u c t .
Consumer P r e f e r e n c e : The c h o i c e  o f  a p r o d u c t  among
two o r  more  a l t e r n a t i v e  p r o d u c t s  i n  a g i v e n  e n v i r o n m e n t  by 
a c o n s u m e r  o r  a g r o u p  o f  c o n s u m e r s .
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Consum er  A c c e p t a n c e : The e x t e n t  t o  w h ic h  c o n su m e rs
w i l l  p u r c h a s e  a p r o d u c t  i n  a g i v e n  m a r k e t  s i t u a t i o n  when 
- t h e r e  a r e  no a l t e r n a t i v e s .
T a b l e  E g g : An e gg  i n  t h e  s h e l l ,  t h e  p r o d u c t  o f
t h e  d o m e s t i c a t e d  c h i c k e n .  T h i s  e x c l u d e s  t h o s e  eg gs  p r o ­
c e s s e d  by  f r e e z i n g  o r  d e h y d r a t i o n .  -
Haugh U n i t : A m e a s u r e  o f  i n t e r n a l  egg  q u a l i t y
b a s e d  on  t h e  h e i g h t  o f  t h i c k  a lb u m e n  a d j u s t e d  t o  make t h e  
v a l u e  e q u i v a l e n t  t o  a s t a n d a r d  ’’two o u n c e  e g g " .
C a n d l i n g : The p r a c t i c e  o f  e x a m in i n g  t h e  i n t e r i o r
o f  a n  egg  b y  u s e  o f  a t r a n s m i t t e d  l i g h t  f o r  d e t e r m i n i n g  
q u a l i t y  i n  g r a d i n g  e g g s .
2 x 6  C a r t o n : An egg  c a r t o n  c o n t a i n i n g  eggs
a r r a n g e d  i n  two row s o f  s i x  e a c h .
CHAPTER I I
ECONOMIC FRAMEWORK
Economic  a c t i v i t y  i s  t h e  u t i l i z a t i o n  o f  s c a r c e  
r e s o u r c e s  i n  t h e  s a t i s f a c t i o n  o f  human w a n t s .  Many o f  
t h e s e  w a n t s  a r e  s a t i s f i e d  by  t h e  p u r c h a s e  o f  c o m m o d i t i e s .  
Some o f  t h e s e  c o m m o d i t i e s  a r e  c o n s u m a b le  goods  and  a r e  
a r b i t r a r i l y  c l a s s i f i e d  a c c o r d i n g  t o  some p h y s i c a l  c h a r a c ­
t e r i s t i c .  F o r  p r a c t i c a l  p u r p o s e s ,  c o m m o d i t i e s  a r e  r e g a r d e d  
a s  go o ds  homogeneous w i t h i n  t h e m s e l v e s . ^  Thus- d e f i n e d ,  
c o m m o d i t i e s  a r e  l o o k e d  u p o n  by  c o n s u m e r s  a s  g r o u p s  o f  com­
p e t i n g  s u b s t i t u t e s .  The t e r m  s u b s t i t u t e ,  a s  u s e d  h e r e ,  
r e f e r s  t o  goods  w h i c h ,  i f  p o s s e s s e d  i n  c o m b i n a t i o n ,  h a v e .
a t o t a l  u t i l i t y  l o w e r  t h a n  t h e  sum o f  t h e  u t i l i t y  o f  t h e
2
two goods  p o s s e s s e d  i n d i v i d u a l l y .
^ J .  R o b i n s o n ,  The E conom ics  o f  I m p e r f e c t  C o m p e t i ­
t i o n  (London:  1 9 3 3 ) ,  p .  17.
2R. T. N o r r i s ,  The T h e o ry  o f  C o n su m e r1s Demand 
(New Haven: Y a le  U n i v e r s i t y  P r e s s ,  1 9 4 1 ) ,  p .  75.
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F o r  e g g s ,  o n e  o f  t h e  m a in  s u b s t i t u t e s  i s  b r e a k f a s t  
c e r e a l ,  s i n c e  e g g s  a r e  c o n s i d e r e d  by  so  many p e o p l e  t o  be 
a fo o d  f o r  c o n s u m p t i o n  a t  b r e a k f a s t .  F u r t h e r m o r e ,  e g g s  
a r e  o f t e n  t h o u g h t  o f  a s  a s i n g l e  com m odi ty .  They h a v e  
v a r i o u s  c h a r a c t e r i s t i c s  o f  h o m o g e n e i t y  w h ic h  a l l o w  t h i s  
c l a s s i f i c a t i o n ,  i . e . ,  a l l  h a v e  y o l k s  arid s h e l l s .  N e v e r ­
t h e l e s s ,  w i t h i n  t h e  c l a s s i f i c a t i o n ,  d i f f e r e n t i a t i o n  h a s  
b e e n  a c c o m p l i s h e d .  Some e g g s  a r e  o f  h i g h e r  q u a l i t y  t h a n  
o t h e r s  a n d  some a r e  l a r g e r  t h a n  o t h e r s .  Eggs h a v e  a l s o  
b e e n  d i f f e r e n t i a t e d  by  b r a n d  name w h ic h  may o r  may n o t  
h a v e  a n  a s s o c i a t i o n  w i t h  d i f f e r e n c e s  i n  t h e  a c t u a l  p r o d u c t .  
C o n s e q u e n t l y ,  w h i l e  on e  o f  t h e  p u r p o s e s  o f  t h i s  r e s e a r c h  
was t o  d e t e r m i n e  ways o f  i n c r e a s i n g  e g g  c o n s u m p t i o n ,  t h e  
i n c r e a s e  i n  c o n s u m p t i o n  m i g h t  r e s u l t  a t  t h e  e x p e n s e  o f  
p a c k e r s  who do n o t  a d o p t  new m e r c h a n d i s i n g  p r a c t i c e s .  T h us ,  
o n e  b r a n d  may a l s o  be  c o n s i d e r e d  a s  a s u b s t i t u t e  f o r  a n o t h e r .
C h a m b e r l i n  had  t h i s  t o  s a y  c o n c e r n i n g  p r o d u c t  d i f f e r ­
e n t i a t i o n :
"A g e n e r a l  c l a s s  o f  p r o d u c t  i s  d i f f e r e n t i a t e d  
i f  a n y  s i g n i f i c a n t  b a s i s  e x i s t s  f o r  d i s t i n g u i s h i n g  
t h e  g o o d s  ( o r  s e r v i c e s )  o f  o n e  s e l l e r  from t h o s e  
o f  a n o t h e r .  Such  a b a s i s  may be  r e a l  o r  f a n c i e d ,  
so  l o n g  a s  i t  i s  o f  a n y  i m p o r t a n c e  w h a t e v e r  to  
b u y e r s ,  a n d  l e a d s  t o  a  p r e f e r e n c e  f o r  o n e  v a r i e t y  
o f  t h e  p r o d u c t  o v e r  a n o t h e r .  Where s u c h  d i f f e r ­
e n t i a t i o n  e x i s t s ,  e v e n  t h o u g h  i t  may be  s l i g h t ,
20
" b u y e r s  w i l l  be  p a i r e d  w i t h  s e l l e r s ,  n o t  by  
c h a n c e  a n d  a t  random ( a s  u n d e r  p u r e  c o m p e t i ­
t i o n )  b u t  a c c o r d i n g  t o  t h e i r  p r e f e r e n c e s .
T h i s  c o n c e p t  i s  i m p o r t a n t  i n  t h a t  t h e  w r i t e r  i s  n o t
a t t e m p t i n g  t o  p r e d i c t  w h a t  m i g h t  h a p p e n  i f  a l l  e g g  p a c k e r s
w e re  t o  a d o p t  a p r a c t i c e  t h a t  o n e  p a c k e r  fo u n d  s u c c e s s f u l
i n  i n c r e a s i n g  s a l e s .  I t  i s  p o s s i b l e  t h a t ,  i f  a l l  p a c k e r s
a d o p t e d  a p r a c t i c e ,  i t  m i g h t  o n l y  i n c r e a s e  c o s t s ,  l o w e r  n e t
r e v e n u e  a n d  c a u s e  no c h a n g e  i n  o v e r - a l l  c o n s u m p t i o n  o f  e g g s .
The p r o b l e m  a r e a ,  t h e n ,  i s  l i m i t e d  f o r  t h e  p u r p o s e  o f  t h i s
s t u d y  t o  m e th o d s  o f  i n c r e a s i n g  s a l e s  o f  a p a r t i c u l a r  b r a n d
o f  e g g s .  The e f f e c t s  o f  s u c h  a n  i n c r e a s e  on  o t h e r  s e g m e n t s
o f  t h e  economy, s u c h  a s  p r o d u c e r s  o f  w h e a t  o r  c o m  c e r e a l ,
c a n  o n l y  b e  c o n t e m p l a t e d .
C o n c e p t  o f  Demand
The demand o f  a n  i n d i v i d u a l  b u y e r  f o r  a p r o d u c t  i s
a  s c h e d u l e  o f  t h e  q u a n t i t y  o f  t h e  p r o d u c t  w h i c h  t h e  p e r s o n
w o u ld  buy a t  v a r i o u s  a l t e r n a t i v e  p r i c e s  i n  a g i v e n  i n t e r v a l  
4o f  t i m e .  The <tfgm o f  t h e  i n d i v i d u a l  s c h e d u l e s  o f  b u y e r s  i n
3
E. H. C h a m b e r l i n ,  The T h eo ry  o f  M o n o p o l i s t i c  Com­
p e t i t i o n  (C a m b r id g e :  H a r v a r d  U n i v e r s i t y  P r e s s ,  6 t h  E d i t i o n ,
1 9 5 0 ) ,  p .  5 6 .
4
J .  F.  Due ,  I n t e r m e d i a t e  Economic  A n a l y s i s  (Homewood: 
R i c h a r d  D. I r w i n ,  I n c . ,  3 rd  E d i t i o n ,  1 9 5 6 ) ,  p .  69.
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a p a r t i c u l a r  m a r k e t  f o r  a g i v e n  t im e  i n t e r v a l  i s  known a s  
t o t a l  demand o r  m ore  commonly s i m p l y  a s  demand. T o t a l  
demand f o r  e g g s  i n  a p a r t i c u l a r  m a r k e t  f o r  a c e r t a i n  week 
m i g h t  be  r e p r e s e n t e d  b y  a downward s l o p i n g  c u r v e  ( F i g u r e  1 ) .  
I t  i s  n o t e d  t h a t  a s  p r i c e  i s  d e c r e a s e d ,  t h e  q u a n t i t y  o f  eg gs  
t a k e n  i n c r e a s e s  a n d  v i c e  v e r s a .  T h i s  i s  known a s  t h e  Law 
o f  Demand w h ic h  i s  d e r i v e d  by  l o g i c  b a s e d  on  t h e  f o l l o w i n g  
s u p p o s i t i o n s :  ( 1 )  Consum ers  s e e k  t o  m ax im iz e  s a t i s f a c t i o n
from i n c o m e s ,  ( 2 )  C o n s u m e r s '  in c o m e s  a r e  l i m i t e d  and  ( 3 )
As a d d i t i o n a l  u n i t s  o f  a good  a r e  a c q u i r e d  i n  a g i v e n  t i m e  
p e r i o d ,  t h e  pow er  o f  u n i t s  o f  t h e s e  goods  t o  s a t i s f y  
d e c r e a s e s . " *
I t  i s  r e c o g n i z e d  t h a t  w i t h  a d i f f e r e n t i a t e d  p r o d u c t  
s u c h  a s  e g g s ,  a t o t a l  demand s c h e d u l e  a c t u a l l y  r e p r e s e n t s  
a s e t  o f  t o t a l  a m o u n ts  o f  t h e  v a r i o u s  b r a n d s  and  g r a d e -  
s i z e s  t h a t  would  be  p u r c h a s e d  a t  v a r i o u s  p o s s i b l e  p r i c e s .
The am oun ts  i n d i v i d u a l s  w o u ld  b uy  o f  a n y  g i v e n  b r a n d  w ou ld  
v a r y  among b r a n d s .  T h u s ,  t h e  s c h e d u l e  m i g h t  n o t  a p p l y  
e x a c t l y  f o r  a g i v e n  b r a n d ,  a l t h o u g h  i t  i s  s t i l l  a p p r o p r i a t e  
t o  r e f e r  t o  a n  i n c r e a s e  o r  d e c r e a s e  i n  demand.
5 I b i d . ,  p .  73 .
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P r i c e
Q u a n t ity
F i g u r e  1 .  I l l u s t r a t i o n  o f  a H y p o t h e t i c a l  T o t a l  Demand 
S c h e d u l e  f o r  Eggs
Change i n  Demand
A c h a n g e  i n  demand o c c u r s  when- l a r g e r  o r  s m a l l e r
q u a n t i t i e s  w ou ld  be  p u r c h a s e d  t h a n  p r e v i o u s l y  a t  a n y  g i v e n  
6
p r i c e .  A c h a n g e  i n  q u a n t i t y  t a k e n  r e s u l t i n g  from a c h a n g e  
i n  p r i c e  r e p r e s e n t s  a movement  a l o n g  a demand s c h e d u l e ,  n o t  
a c h a n g e  i n  demand.  A c h a n g e  i n  demand,  h o w e v e r ,  r e s u l t s  
when t h e r e  i s  a c h a n g e  i n  c o n su m e r  p r e f e r e n c e ,  in c o m e s  o r  
a h o s t  o f  o t h e r  d e t e r m i n i n g  f a c t o r s .  I t  r e p r e s e n t s  a s h i f t  
o f  t h e  e n t i r e  demand s c h e d u l e  e i t h e r  t o  t h e  r i g h t  o r  l e f t  
( F i g u r e  2 ) .
6 I b i d . , p .  72.
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P r i c e
P
i Q u a n t i t yqq
F i g u r e  2 .  I l l u s t r a t i o n  o f  a Change i n  Demand f o r  E g g s .
T a k i n g  e g g s  a s  a n  e x a m p le ,  i f  some m e r c h a n d i s i n g  
p r a c t i c e s  w e re  t o  i n c r e a s e  c o n su m e r  p r e f e r e n c e  f o r  e g g s ,  a 
s h i f t  i n  demand t o  t h e  r i g h t  m i g h t  r e s u l t ,  f rom DD t o  D 'D 1. 
T h u s ,  a g r e a t e r  q u a n t i t y  o f  e g g s  w ou ld  b e  s o l d  t h a n  p r e v i ­
o u s l y  a t  t h e  same p r i c e .  A t  p r i c e  p ,  q u a n t i t y  t a k e n  would  
be  i n c r e a s e d  by  q q 1.
E l a s t i c i t y  o f  Demand
The n a t u r e  o f  a demand s c h e d u l e  h a s  b e e n  d i s c u s s e d  
a s  h a s  a c h a n g e  i n  demand.  I t  was n o t e d  t h a t  a s  p r i c e  f a l l s ,  
a g r e a t e r  q u a n t i t y  o f  a good w i l l  be  t a k e n  d u r i n g  a g i v e n
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t i m e  p e r i o d .  T h is  i s  t h e  movement a l o n g  t h e  demand s c h e d u l e  
p r e v i o u s l y  m e n t i o n e d .  The am ount  o f  i n c r e a s e  i n  q u a n t i t y  
t a k e n  w h ic h  r e s u l t s  from a g i v e n  p r i c e  d e c r e a s e  i s  d e t e r ­
m in e d  b y  t h e  e l a s t i c i t y  o f  demand. E l a s t i c i t y  o f  demand 
r e f e r s  t o  t h e  r e l a t i o n s h i p  b e tw e e n  a g i v e n  p e r c e n t a g e  c h a n g e  
i n  t h e  p r i c e  o f  a com m odi ty  and t h e  c o n s e q u e n t  p e r c e n t a g e  
c h a n g e  i n  t h e  q u a n t i t y  d e m an d ed .^
E l a s t i c i t y  o f  demand i s  c l a s s e d  a c c o r d i n g  t o  t h r e e  
c a t e g o r i e s :  e l a s t i c ,  u n i t a r y ,  and  i n e l a s t i c .  E l a s t i c
demand r e f e r s  t o  a m ore  t h a n  p r o p o r t i o n a t e  c h a n g e  i n  
q u a n t i t y  t a k e n  i n  r e s p o n s e  to  a g i v e n  p r i c e  c h a n g e .  U n i t a r y  
e l a s t i c i t y  r e p r e s e n t s  t h e  s i t u a t i o n  i n  w h ic h  q u a n t i t y  t a k e n  
c h a n g e s  i n  t h e  same p r o p o r t i o n  a s  t h e  c h a n g e  i n  p r i c e .  
F i n a l l y ,  i n e l a s t i c  demand r e f e r s  t o  a l e s s  t h a n  p r o p o r ­
t i o n a t e  c h a n g e  i n  q u a n t i t y  t a k e n  f o r  a g i v e n  c h a n g e  i n  
p r i c e .
The demand f o r  some p r o d u c t s ,  f o r  i n s t a n c e  p e p p e r ,  
i s  h i g h l y  i n e l a s t i c  i n  t h e  r e l e v a n t  r a n g e .  A p r i c e  c h a n g e  
w i l l  h a v e  l i t t l e  e f f e c t  on  t h e  amount  o f  p e p p e r  c on su m ed .
The demand f o r  b e e f  s t e a k ,  h o w e v e r ,  i s  r e l a t i v e l y  e l a s t i c
^ I b i d . , p .  8 9 .
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an d  a s m a l l  c h a n g e  i n  p r i c e  r e s u l t s  i n  a m ore  t h a n  p r o p o r ­
t i o n a t e  c h a n g e  i n  q u a n t i t y  p u r c h a s e d .  T a b l e  eg g s  h a v e  b e e n  
d e m o n s t r a t e d  t o  h a v e  a r e l a t i v e l y  i n e l a s t i c  demand.  A s m a l l  
p r i c e  c h a n g e ,  f o r  e x am p le  from 45 t o  48 c e n t s ,  w i l l  n o t  
a f f e c t  t h e  vo lum e  o f  p u r c h a s e s  o f  many b u y e r s .
D e t e r m i n a n t s  o f  E l a s t i c i t y : The e l a s t i c i t y  o f
demand f o r  a comm odity  s u c h  a s  e g g s  d e p e n d s  p r i m a r i l y  upon  
t h e  e a s e  o f  s u b s t i t u t i o n  o f  t h i s  commodity  f o r  o t h e r  goods  
i n  t h e  s a t i s f a c t i o n  o f  w a n t s .  I f  a g i v e n  b r a n d  o f  e g g s  i s  
r e g a r d e d  by  c o n su m e rs  t o  be  m ore  d e s i r a b l e  i n  t h e  s a t i s ­
f a c t i o n  o f  w a n t s  t h a n  o t h e r  b r a n d s ,  t h e  demand s c h e d u l e  f o r  
t h i s  p a r t i c u l a r  b r a n d  w i l l  b e  i n e l a s t i c  r e l a t i v e  t o  t h e  
demand f o r . o t h e r  e g g s .  I f  a c o n su m e r  b e l i e v e s  t h e r e  a r e  no 
good s u b s t i t u t e s  f o r  h i s  b r a n d  o f  e g g s ,  h e  w i l l  t e n d  t o  buy  
t h i s  b r a n d  t o  t h e  e x c l u s i o n  o f  o t h e r s  and  may e v e n  be  w i l l ­
i n g  t o  p ay  a premium p r i c e  t o  g e t  i t .
E f f e c t  o f  E l a s t i c i t y  o f  Demand on T o ta l  R even u e:
I f  e l a s t i c i t y  o f  demand i s  u n i t a r y ,  t h e n  p r o p o r t i o n a l  
c h a n g e s  i n  p r i c e  and  q u a n t i t y  a r e  e q u a l  a l t h o u g h  o p p o s i t e  
i n  d i r e c t i o n .  The r e s u l t  i s  t h a t  t o t a l  r e v e n u e  i s  t h e  same
O
no  m a t t e r  w h a t  p r i c e  i s  c h a r g e d .  A c t u a l l y ,  u n i t a r y
Q
G. J .  S t i g l e r ,  The T h e o r y  o f  P r i c e  (New York:  
The M a c m i l l a n  Company, 1 9 4 9 ) ,  p .  55 .
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e l a s t i c i t y  o c c u r s  a t  o n ly  a p o i n t  o r  fo r  a s h o r t  range o f  
th e  demand s c h e d u le  f o r  m ost c o m m o d it ie s .  Thus, th e  p r i c e  
ch a n g es  c o u ld  n o t  be  v e r y  d r a s t i c  b e f o r e  a change i n  t o t a l  
re v e n u e  would r e s u l t .
A p r i c e  r e d u c t io n  on com m od itie s  w h ich  have an  
e l a s t i c  demand c a u s e s  t o t a l  r ev e n u e  to  i n c r e a s e .  C o n v e r s e ly ,  
i f  p r i c e s  a r e  r a i s e d  on su ch  c o m m o d it ie s ,  t o t a l  r even u e  w i l l  
f a l l .  For com m od itie s  w i t h  i n e l a s t i c  demands, th e  e x a c t  
o p p o s i t e  i s  t r u e .  Thus, i f  i t  w ere a c c e p te d  t h a t  th e  demand 
f o r  a g iv e n  brand o f  e g g s  was i n e l a s t i c ,  to  low er  th e  p r i c e  
o f  t h i s  brand r e l a t i v e  to  o t h e r  brands would o n ly  r e s u l t  i n  
d e c r e a s e d  t o t a l  r ev e n u e  to  t h o s e  who m arket, t h i s  brand.
One o f  th e  f a c t o r s  w h ich  would ten d  to  d i f f e r e n t i a t e  
a brand o f  e g g s ,  b e s i d e s  a c t u a l  d i f f e r e n c e s  i n  q u a l i t y ,  
would be th e  b e l i e f  t h a t  i t  was a h ig h e r  q u a l i t y  p rod u ct  
th an  o t h e r s .  Were th e  im age o f  th e  brand to  be su ch , t h e r e  
would be  a te n d e n c y  tow ards a more i n e l a s t i c  demand. The 
c r e a t i o n  o f  t h i s  im a g e , r e a l  o r  o t h e r w i s e ,  can  be accom ­
p l i s h e d  i n  a number o f  w a y s , i . e .  s p e c i a l  a d v e r t i s e m e n t s ,  
fa n c y  m e r c h a n d is in g  o r  p o s s i b l y  p a c k a g in g  f e a t u r e s  d e s ig n e d  
to  m a in ta in  q u a l i t y .
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The L e v e l  o f  Demand S c h e d u l e s
L e v e l  o f  demand and  c a u s e s  o f  c h a n g e s  i n  demand a r e
d i s t i n c t l y  d i f f e r e n t  from t h e  n a t u r e  a n d  e l a s t i c i t y  o f
demand.  The f o r m e r  a r e  o f  m o s t  i n t e r e s t  i n  t h e  c u r r e n t
s t u d y .  Such  t h i n g s  a s  c o n su m e r  p r e f e r e n c e ,  c h a n g e  i n
incom e  a n d  p r i c e s  o f  o t h e r  c o m m o d i t i e s  a f f e c t  t h e  m a g n i t u d e
9
o r  l e v e l  o f  demand s c h e d u l e s  f o r  a n y  g i v e n  p r o d u c t .
Of p a r t i c u l a r  i m p o r t a n c e  i s  consum er  p r e f e r e n c e .  
A l t h o u g h  some a s p e c t s  o f  c o n su m e r  p r e f e r e n c e  a r e  beyond  t h e  
s c o p e  o f  e c o n o m ic s ,  c e r t a i n  g e n e r a l i t i e s  c a n  be  made.  
P r e f e r e n c e  i s  g r e a t l y  i n f l u e n c e d  by h a b i t .  I f  c o n s u m e r s '  
h a b i t s  o r  s o c i a l  c u s to m s  c h a n g e ,  t h e n  t h e  l e v e l  o f  demand 
may be  a f f e c t e d .  F o r  e x a m p le ,  t h e  p r e v a i l i n g  f e a r  o f  h i g h  
l e v e l s  o f  c h o l e s t e r o l  i n  b l o o d ,  c o r r e l a t e d  w i t h  o v e r w e i g h t  
p r o b l e m s  and  h e a r t  sym ptom s,  h a s  c a u s e d  a c h a n g e  i n  e a t i n g  
h a b i t s  a f f e c t i n g  t h e  l e v e l  o f  demand f o r  e g g s .  F o r  t h e  
p u r p o s e s  o f  t h i s  d i s c u s s i o n ,  i t  i s  n o t  i m p o r t a n t  w h e t h e r  
e g g s  t e n d  t o  c a u s e  h i g h  b l o o d  c h o l e s t e r o l ,  m e r e l y  t h a t  c o n ­
su m e rs  r e a c t  a s  i f  t h i s  w e re  t h e  c a s e .  A t t i t u d e s  to w a rd  
t h e  n e e d  f o r  a "g o o d"  b r e a k f a s t  a r e  s i m i l a r l y  i m p o r t a n t .
a
^Due,  o £ .  c i t . , p .  97 .
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S u c c e s s f u l  a d v e r t i s i n g  c a n  a l s o  c a u s e  s h i f t s  i n  
demand. L i k e w i s e ,  c h a n g e s  i n  m e r c h a n d i s i n g  a r e  c a p a b l e  o f  
i n c r e a s i n g  t h e  l e v e l  o f  demand f o r  a p a r t i c u l a r  p r o d u c t .  
T h u s ,  a l l  o f  t h e s e  f a c t o r s  a f f e c t  t h e  s t r e n g t h  o f  p r e f e r ­
e n c e  a n d  c o n s e q u e n t l y ,  l e v e l  o f  demand.
Demand f o r  t h e  P r o d u c t  o f  a n  I n d i v i d u a 1 S e l l e r
An egg  p a c k e r  i s  c o n c e r n e d  w i t h  t h e  t o t a l  demand f o r  
eg g s  o n l y  i n s o f a r  a s  i t  l i m i t s  t h e  s a l e  o f  h i s  b r a n d .  More 
p a r t i c u l a r l y ,  h e  i s  c o n c e r n e d  w i t h  t h e  demand f o r  h i s  b r a n d  
and i n  i n c r e a s i n g  h i s  p r o p o r t i o n  o f  t h e  m a r k e t .  I t  i s  
a s su m ed  t h a t  a l l  egg  p a c k e r s  i n  a n  a r e a  c o m p e te  f o r  a 
g r e a t e r  p r o p o r t i o n  o f  t h e  m a r k e t ,  and  i n  so  d o i n g  a t t e m p t  
t o  o f f e r  c o n su m e rs  a p r o d u c t  w h i c h  y i e l d s  g r e a t e r  s a t i s ­
f a c t i o n .  O t h e r  s e g m e n t s  o f  t h e  economy may r e c e i v e  l e s s  o f  
t h e  c o n s u m e r s '  s c a r c e  r e s o u r c e s  a s  a r e s u l t .
T h i s  d i s c u s s i o n  i s  b a s e d  on  s e v e r a l  b a s i c  a s su m p ­
t i o n s ,  o n e  o f  w h ic h  i s  t h a t  t h e r e  i s  m ore  t h a n  o n e  s e l l e r  
o f  e g g s  i n  a g i v e n  m a r k e t  a r e a .  A n o t h e r  i s  t h a t  p u r e  
c o m p e t i t i o n  d o e s  n o t  e x i s t  i n  t h e  egg  m a r k e t .  I f  t h e  l a t t e r  
w e re  t h e  c a s e ,  t h e r e  w o u ld  b e  no b r a n d  d i f f e r e n t i a t i o n .  The 
demand c u r v e  f o r  a n y  o n e  s e l l e r  would  b e  p e r f e c t l y  e l a s t i c ,
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and he c o u ld  s e l l  a t  th e  m arket p r i c e  a s  much a s  he c o u ld  
p r o d u ce .
In  r e t a i l i n g  e g g s  a p a r t i c u l a r  m arket o f t e n  c o n ­
t a i n s  o n ly  a few s e l l e r s .  F u rth erm ore , t h e r e  i s  p ro d u ct  
d i f f e r e n t i a t i o n  and p r i c e  in te r d e p e n d e n c y .  These a r e  
c h a r a c t e r i s t i c s  o f  an o l i g o p o l i s t i c  m arket s t r u c t u r e .
A p p l i c a t i o n  o f  R e s u l t s  o f  th e  Study
I t  i s  assumed t h a t  egg  s a l e s  may be in c r e a s e d  by 
one  o r  more o f  th e  c o m b in a t io n s  o f  egg  p ack ages  t e s t e d  in  
th e  e x p e r im e n t .  Perhaps th e  c o m b in a t io n  o f  th e  s tan d ard  
2 x 6  c a r t o n  and th e  c l e a r  p l a s t i c  c o n t a in e r  s o ld  w i th  a 
se v e n  c e n t  a d d i t i o n a l  mark-up w i l l  r e s u l t  i n  g r e a t e r  egg  
s a l e s .  I f  t h i s  i s  s o ,  an i n c r e a s e  i n  demand f o r  eg g s  w i l l  
have b een  a f f e c t e d .  I t  i s  q u i t e  p o s s i b l e  t h a t  e l a s t i c i t y  
o f  demand may a l s o  have b een  d e c r e a s e d  by t h i s  change i n  
m e r c h a n d is in g  p r a c t i c e s  i n  t h a t  consum ers would h e s i t a t e  
to  buy e g g s  packed i n  some o t h e r  c a r t o n .  Thus, th e  l e v e l  
o f  demand would be i n c r e a s e d  and th e  n a tu r e  o f  th e  demand 
s c h e d u le  would a l s o  be ch anged .
T hese  c h a n g e s ,  i f  found to  be th e  c a s e ,  would r e s u l t  
i n  g r e a t e r  t o t a l  r ev e n u e  f o r  t h e  r e t a i l  o u t l e t  and would  
e v e n t u a l l y  be r e f l e c t e d  back th rou gh  th e  m a rk et in g  c h a n n e l
30
t o  t h e  e g g  p r o d u c e r .  I t  i s  a l s o  a ssu m ed  t h a t  c o n su m e rs  
would  b e  d e r i v i n g  g r e a t e r  s a t i s f a c t i o n  from t h e  p r o d u c t  t h a n  
p r e v i o u s l y .  F u r t h e r m o r e ,  s i n c e  c o n s u m e rs  do m o s t  o f  t h e i r  
s h o p p i n g  a t  o n e  g r o c e r y  s t o r e ,  i t  c a n  l o g i c a l l y  b e  a ssum ed  
t h a t  o t h e r  r e t a i l  o u t l e t s  m i g h t  h a v e  t h e  same s u c c e s s  i n  
i n c r e a s i n g  egg  s a l e s .
CHAPTER I I I
SALES RESPONSE TO DIFFERENT 
PACKAGES FOR EGGS
M e th o d o lo g y
The s t u d y  o f  m e r c h a n d i s i n g  p r a c t i c e s  was c o n d u c t e d  
i n  t h e  l a t e  S p r i n g  o f  1960 i n  S h r e v e p o r t ,  L o u i s i a n a .  T h i s  
c i t y  was s e l e c t e d  b e c a u s e  i t  was t h e  o n l y  c i t y  i n  t h e  s t a t e  
i n  w h ic h  a c h a i n  s t o r e  was c u r r e n t l y  r e t a i l i n g  eg g s  i n  
c l e a r  p l a s t i c  c o n t a i n e r s .  T hese  c a r t o n s  h ad  b een  i n  u s e  
a p p r o x i m a t e l y  f o u r  m on th s  when t h e  e x p e r i m e n t  was b e g u n .
The f a c t  t h a t  t h e  c a r t o n s  w e re  a l r e a d y  i n  u s e  was p a r ­
t i c u l a r l y  i m p o r t a n t  s i n c e  t h e  p u r p o s e  o f  t h e  e x p e r i m e n t  was 
n o t  m e r e l y  t o  m e a s u r e  i n n o v a t i o n  e f f e c t ,  b u t  r a t h e r  to  
d e t e r m i n e  t h e  a c t u a l  c o n su m er  r e s p o n s e  t o  t h e  p l a s t i c  and 
o t h e r  egg  c a r t o n s .
S e l e c t i o n  o f  S e a s o n  i n  Which t o  C o n d u c t  E x p e r i m e n t
The l a t e  S p r i n g  and  Summer a r e  n o r m a l l y  s l o w  m oving  
s e a s o n s  o f  t h e  y e a r  f o r  t h e  r e t a i l  egg  i n d u s t r y .  T h i s  i s  
e s p e c i a l l y  t r u e  f o r  t h e  p e r i o d  j u s t  f o l l o w i n g  t h e  E a s t e r
31
32
h o l i d a y s .  When c a r r y i n g  o u t  e x p e r i m e n t s  m e a s u r i n g  human 
r e a c t i o n s ,  i t  i s  i m p o r t a n t  t o  k e e p  o u t  a s  many u n c o n t r o l l ­
a b l e  i n f l u e n c e s  a s  p o s s i b l e .  S p e c i a l  h o l i d a y s ,  s a l e s  p r o ­
m o t i o n  p r o g r a m s  a n d  s p e c i a l  a d v e r t i s i n g  s h o u l d  a l l  be  
a v o i d e d  i f  p o s s i b l e .  E ven  w e a t h e r  becomes i m p o r t a n t  i f  
i t  f l u c t u a t e s  g r e a t l y .  C o n s e q u e n t l y ,  a p e r i o d  b e g i n n i n g  
a p p r o x i m a t e l y  two w eeks  a f t e r  E a s t e r  was s e l e c t e d  f o r  t h e  
e x p e r i m e n t .  I n  t h i s  way, i t  was f e l t  t h a t  t h e  u s u a l  slump 
i n  r e t a i l  egg  s a l e s  f o l l o w i n g  E a s t e r  would  b e  o v e r  a n d  i t  
w ould  b e  a p e r i o d  o f  r e l a t i v e l y  u n i f o r m  egg  s a l e s .
S e l e c t i o n  o f  T e s t  V a r i a b l e s
The c h o i c e  o f  c a r t o n s  t o  be  t e s t e d  e x p e r i m e n t a l l y  
was b a s e d  on  t h o s e  i n  c u r r e n t  u s e  i n  t h e  c h a i n  s t o r e  
c o o p e r a t i n g  i n  t h e  s t u d y  ( F i g u r e  3 ) .  The c a r t o n s  s e l e c t e d  
w e re  a s  f o l l o w s :
( 1 )  S t a n d a r d  2 x 6  p a p e r b o a r d  c a r t o n
( 2 )  S t a n d a r d  2 x 6  p a p e r b o a r d  c a r t o n  o v e rw r a p p e d  w i t h  
c e l l o p h a n e  (The  o v e r w r a p  had  n o t  b e e n  s e e n  by  t h e  
s t o r e s '  c u s t o m e r s  p r i o r  t o  t h e  e x p e r i m e n t )
( 3 )  2 x 6  c a r t o n  w i t h  c l e a r  p l a s t i c  t o p  and  b l u e  s t y r e n e
p l a s t i c  b o t to m
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F i g u r e  3 .  I l l u s t r a t i o n  o f  C l e a r  P l a s t i c  C a r t o n ,  S t a n d a r d  
C a r t o n  a nd  S t a n d a r d  C a r t o n  O verw rapped
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I t  was n o t  c o n s i d e r e d  l i k e l y  t h a t  a n y  o f  t h e s e  c a r ­
t o n s  w o u ld  b e  u s e d  t o  t h e  e x c l u s i o n  o f  a l l  o t h e r s  i n  a g i v e n  
s t o r e .  T h e r e f o r e ,  v a r i o u s  c o m b i n a t i o n s  o f  c a r t o n s  w ere  
t e s t e d  t o  d e t e r m i n e  w h ic h  was t h e  b e s t ,  and n o t  j u s t  w h ic h  
i n d i v i d u a l  c a r t o n - w a s  a c c e p t e d .  F u r t h e r m o r e ,  s i n c e  t h e  
p l a s t i c  c a r t o n  i s  a m ore  e x p e n s i v e  c a r t o n  t o  p r o d u c e  t h a n  
t h e  o t h e r s ,  a p r i c e  d i f f e r e n t i a l  o f  f o u r  c e n t s  w h ic h  a p p r o x ­
i m a t e s  t h i s  d i f f e r e n c e  was s e l e c t e d  a s  a b a s e .  I t - i s  
a c k n o w le d g e d  t h a t  t h i s  a s su m e s  t h a t  t h e  b e n e f i t s  o f  t h i s  
c a r t o n  a c c r u e  t o  t h e  c o n su m er  a nd  c o n s e q u e n t l y  s h o u l d  be  
p a i d  f o r  b y  t h e  c o n su m e r  and  n o t  b e  a b s o r b e d  i n  t h e  m a r k e t ­
i n g  m a r g i n .  A l t h o u g h  t h i s  a s s u m p t i o n  may be  open  t o  c r i t i ­
c i s m ,  t h e  m a in  b e n e f i t  o f  t h e  p l a s t i c  c o n t a i n e r  o v e r  t h e  
s t a n d a r d  box  i s  t h e  c l e a r  t o p  w h ic h  e n a b l e s  t h e  c o n su m er  t o  
s e e  t h e  p r o d u c t .  T h u s ,  t h i s  i s  p r i m a r i l y  o f  b e n e f i t  t o  t h e  
c o n su m e r  a nd  i t  i s  n o t  u n r e a l i s t i c  t o  e x p e c t  t h e  co nsu m er  
t o  p a y  some, i f  n o t  a l l  o f  t h e  c o s t .
An e v e n  h i g h e r  p r i c e  d i f f e r e n t i a l  o f  s e v e n  c e n t s  was 
u s e d  t o  d e t e r m i n e  i f  c o n su m ers  would  r e a c t  d i f f e r e n t l y  t o  
t h e  c o n t a i n e r  p r i c e d  a t  t h i s  g r e a t e r  p rem ium . C o n s e q u e n t l y ,  
t h e  f o l l o w i n g  f i v e  c o m b i n a t i o n s  o f  p a c k a g e s  u s e d  w e re :
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(A) S t a n d a r d  2 x 6  p a p e r b o a r d  c a r t o n  a n d  s t a n d a r d  2 x 6  
c a r t o n  o v e rw r a p p e d  w i t h  c e l l o p h a n e
(B) S t a n d a r d  2 x 6  p a p e r b o a r d  c a r t o n  a n d  c l e a r  p l a s t i c  
c a r t o n  w i t h  f o u r  c e n t  a d d e d  m a rk -u p
(C) S t a n d a r d  2 x 6  p a p e r b o a r d  c a r t o n  a nd  c l e a r  p l a s t i c  
c a r t o n  w i t h  s e v e n  c e n t  a d d e d  m ark -u p
(D) S t a n d a r d  2 x 6  c a r t o n  o v e r w r a p p e d  w i t h  c e l l o p h a n e  a n d  
c l e a r  p l a s t i c  c a r t o n  w i t h  f o u r  c e n t  a d d e d  m a r k - u p
(E) S t a n d a r d  2 x 6  c a r t o n  o v e r w r a p p e d  w i t h  c e l l o p h a n e  and  
c l e a r  p l a s t i c  c a r t o n  w i t h  s e v e n  c e n t  a d d e d  m a r k - u p
E x p e r i m e n t a 1 D e s i g n
A 5 x 5 l a t i n  s q u a r e  d e s i g n  was u t i l i z e d  w i t h  t im e  
p e r i o d s  s e r v i n g  a s  r o w s ,  and  s t o r e s  a s  c o lu m ns  ( T a b l e  I I ) .  
A m a tc h e d  l o t  o f  two c a r t o n  t y p e s  was s e t  up  w i t h i n  e a c h  
c e l l  o f  t h e  l a t i n  s q u a r e  d e s i g n .  The l a t i n  s q u a r e  was 
c h o s e n  i n s t e a d  o f  o t h e r  e x p e r i m e n t a l  d e s i g n s  b e c a u s e  i t  
h a s  b e e n  shown t o  b e  o ne  o f  t h e  m o s t  e f f i c i e n t  s t a t i s t i c a l  
d e s i g n s  i n  t e s t i n g  co nsu m er  a c c e p t a n c e .  T h i s  d e s i g n  i s  
m e r e l y  a d o u b l e  g r o u p i n g  o f  v a r i a b l e s  t o  be  t e s t e d  i n  s u c h  
a way t h a t  e a c h  v a r i a b l e  a p p e a r s  o n l y  o n c e  i n  e a c h  row and  
e a c h  co lum n .  The e f f e c t  o f  t h i s  d o u b l e  g r o u p i n g  i s  to
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TABLE I I .  SALES RESPONSE TEST DESIGN
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960 t h r o u g h  J u n e  7 ,  1960
S t o r e
Time P e r i o d I - n I I I IV V
Week One A B
T r e a tm e n t* -
C D E
Week Two E A B C D
Week T h re e D E A B C
Week F o u r C D E A B
Week F i v e B C D E A
1The t r e a t m e n t s w e re  made up  o f  t h e  f o l l o w i n g com-
b i n a t i o n s :
A - S t a n d a r d  2 x  6 c a r t o n an d  s t a n d a r d c a r t o n
O v e rw ra p p ed
B -  Standard  2 x 6  c a r t o n  and p l a s t i c  c a r to n  w ith  
a fo u r  c e n t  added mark-up
C -  S t a n d a r d  2 x 6  c a r t o n  a n d  p l a s t i c  c a r t o n  w i t h  
a s e v e n  c e n t  a d d e d  m a r k - u p
D -  S t a n d a r d  c a r t o n  o v e r w r a p p e d  and  p l a s t i c  c a r t o n  
w i t h  a f o u r  c e n t  ad d ed  m a rk -u p
E -  S t a n d a r d  c a r t o n  o v e r w r a p p e d  and  p l a s t i c  c a r t o n  
w i t h  a s e v e n  c e n t  a d d e d  m a rk -u p
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rem ove row and column d i f f e r e n c e s ,  o r  i n  o t h e r  w ord s , th e  
d i f f e r e n c e s  due t o  s t o r e  and t im e  periods.'* '
L e n g t h  o f  Time P e r i o d s
The l e n g t h  o f  ea ch  t im e p e r io d  was determ ined  
a r b i t r a r i l y  to  be one w eek . I t  i s  acknow ledged  t h a t  t h e r e  
i s  a g r e a t e r  amount o f  v a r i a t i o n  i n  egg  s a l e s  betw een  days  
th a n  from week t o  w eek . I t  i s  a l s o  r e a l i z e d  t h a t  i t  i s  
m ost d e s i r a b l e  t o  a c c o u n t  f o r  a s  much v a r i a t i o n  a s  p o s s i b l e  
c a u se d  by t im e  and s t o r e  e f f e c t s .  F i n a l l y ,  i t  i s  a ck n o w l­
edged  t h a t  a g r e a t e r  number o f  d e g r e e s  o f  freedom c o u ld  
have  b e e n  o b t a i n e d ,  w h ich  would have been  h i g h ly  d e s i r a b l e ,  
had s h o r t e r  t im e  p e r io d s  been  u sed  and th e  ex p er im en t  r e p l i ­
c a t e d .
One r e a s o n  f o r  s e l e c t i n g  a f u l l  week o f  s a l e s  was
t h a t  m o st  c u sto m e rs  who buy eggs  p u rch a se  them on ce  a week.
2T h is  was i n d i c a t e d  i n  a r e c e n t  s tu d y  i n  New York. Had th e
^B. A. D o m in ic k ,  J r . , Methods  o f  R e s e a r c h  i n  Mar­
k e t i n g  ( D e p a r t m e n t  o f  A g r i c u l t u r a l  Econom ics  P a p e r  Number 2 ,  
I t h a c a ,  New York:  C o r n e l l  U n i v e r s i t y ,  J u n e ,  1 9 5 2 ) ,  p .  4 .
2
M. G. P i n c o c k ,  Consumer P u r c h a s i n g  P r a c t i c e s  and  
Q u a l i t y  R e c o g n i t i o n  f o r  E g g s , R o c h e s t e r , New York 1952 and  
1957 ( D e p a r t m e n t  o f  A g r i c u l t u r a l  E conom ics  C i r c u l a r  Number 
1 0 7 3 ,  I t h a c a ,  New York :  C o r n e l l  U n i v e r s i t y ,  S e p t e m b e r ,
1 9 5 7 ) ,  p .  7 .
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tim e  p e r io d s  o f  th e  ex p er im en t  been  s h o r t e n e d ,  th e  r e s p o n s e  
to  a g iv e n  c o m b in a t io n  o f  p ack ag es  would have b een  b a sed  on 
o n ly  a p a r t  o f  ea ch  s t o r e ' s  u s u a l  c l i e n t e l e .  F u rth erm ore ,  
th e  r e s p o n s e  to  t h e  n e x t  package  c o m b in a t io n  would have  been  
from a d i f f e r e n t  group o f  c u s to m e r s ,  a ssum ing  t h a t  m ost  
cu sto m ers  do t h e i r  g r o c e r y  sh o p p in g  i n  th e  same s t o r e  and on  
a p p r o x im a te ly  th e  same day ea ch  week.
In th e  l a t i n  sq u are  d e s i g n ,  no t r e a tm e n t  i s  r e p e a te d  
i n  an y  s t o r e .  I t  i s ,  t h e r e f o r e ,  f a i r l y  im p o r ta n t  to  a l lo w  
th e  same group o f  cu sto m ers  i n  ea ch  s t o r e  e q u a l  o p p o r t u n i t y  
to  make a c h o ic e  b etw een  th e  v a r io u s  package c o m b in a t io n s .
F i n a l l y ,  from a p r a c t i c a l  s t a n d p o in t ,  S h r e v e p o r t  
was to o  d i s t a n t  from Baton Rouge to  f r e q u e n t ly  e f f e c t  d i s -
t
p la y  changes  e c o n o m ic a l ly .  The problem s o f  o r d e r in g  th e  
p r o p er  ty p e s  o f  c a r to n e d  eg g s  i n c r e a s e  tre m en d o u s ly  th e  
more f r e q u e n t ly  d i s p l a y s  a r e  r o t a t e d  betw een  s t o r e s .  T h is  
i s  p a r t i c u l a r l y  t r u e  when egg  o r d e r s  a r e  han d led  by s e v e r a l  
d i f f e r e n t  p e o p le  i n  each  s t o r e ,  a s  was th e  c a s e .
S e l e c t i o n  o f  S t o r e s
There was a t o t a l  o f  s e v e n  su p erm ark ets  a s s o c i a t e d  
w ith  th e  g r o c e r y  c h a in  i n  S h r e v e p o r t .  The w r i t e r  accom panied  
by t h e  egg  s u p p l i e r  v i s i t e d  each  superm arket o f  th e  c h a in
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i n  th e  c i t y  p r i o r  to  th e  s t a r t  o f  th e  e x p e r im e n t .  D i s p la y  
c a s e s  were exam ined to  a s c e r t a i n  number o f  b r a n d s ,  s i z e  o f  
d i s p l a y s ,  ty p e s  o f  d i s p l a y  c a s e s  u s e d ,  and l o c a t i o n  o f  th e  
egg  d i s p l a y  r e l a t i v e  to  o t h e r  d i s p l a y s .
The s e l e c t i o n  o f  s t o r e s  became more a d e c i s i o n  o f  
w hich  s t o r e s  to  e x c lu d e  from th e  e x p e r im e n t .  For exam p le ,  
one superm arket was much s m a l le r  than  th e  o t h e r s  and n o t  
n e a r ly  as m od em . In  a d d i t i o n ,  t h i s  s t o r e ' s  d i s p l a y  c a s e  
was lo c a t e d  i n  a r e l a t i v e l y  i n a c c e s s i b l e  c o r n e r  o f  th e  
s t o r e .  C o n s e q u e n t ly ,  t h i s  superm arket was n o t  d e s i r a b l e  
fo r  th e  e x p e r im e n t .
One o t h e r  s t o r e  was q u i t e  d i f f e r e n t  from th e  r e s t  
and from m ost modern su p e rm a r k e ts .  T h is  s t o r e  was u n u s u a l ly  
l a r g e  i n  s i z e  and was d i r e c t l y  c o n n e c te d  to  th e  main o f f i c e s  
o f  th e  c h a in  and t o  t h e  m ain w a reh o u se . B ecause  o f  i t s  
e n v iro n m en t ,  t h i s  s t o r e  was a l s o  e x c lu d e d  from th e  s tu d y .
L o c a t io n  o f  S t o r e s
The f i v e  s t o r e s  c h o se n  were w id e ly  d i s p e r s e d  a b o u t  
th e  c i t y  o f  S h r e v e p o r t .  A l l  were lo c a t e d  i n  sh o p p in g  c e n ­
t e r s  h a v in g  more th an  a d e q u a te  p a r k in g  f a c i l i t i e s .  However, 
i t  was n o t  th e  i n t e n t  o f  th e  w r i t e r  to  have th e  s t o r e s  a l i k e  
i n  e v e r y  r e s p e c t .
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S t o r e s  Number I  a n d  V w e re  l o c a t e d  i n  o l d e r  s e c t i o n s  
o f  t h e  c i t y  i n  m i d d l e  in co m e  n e i g h b o r h o o d s .  S t o r e  Number I I  
was i n  a r e l a t i v e l y  new s e c t i o n  o f  t h e  c i t y ,  w h i l e  S t o r e  
Number I I I  was l o c a t e d  i n  c l o s e  p r o x i m i t y  t o  a l a r g e  a i r  
f o r c e  i n s t a l l a t i o n .  S t o r e  Number IV was q u i t e  f a r  removed 
from t h e  o t h e r s  i n  a p a r t  o f  t h e  c i t y  commonly c o n s i d e r e d  
a s  t h e  h i g h e r  in co m e  a r e a .
No su r v e y  was ta k e n  to  d e te r m in e  th e  e x a c t  c h a r a c t e r ­
i s t i c s  o f  ea ch  s t o r e ' s  c l i e n t e l e  b e c a u se  th e  e x p e r im e n t 's  
d e s ig n  made t h i s  u n n e c e s s a r y .  N e v e r t h e l e s s ,  i t  was f e l t  
t h a t  a w ide  ra n g e  o f ' t y p e s  o f  c u s to m e rs  had been  in c lu d e d . '
The r e s u l t s  o f  t h e  s tu d y  sh o u ld  t h e r e f o r e  have w ide a p p l i ­
c a t i o n .
Eggs S o ld  i n  th e  E xperim ent
A New York s t u d y  i n d i c a t e d  t h a t  85 p e r c e n t  o f  c o n -
3
sum ers  i n t e r v i e w e d ,  p u r c h a s e d  g r a d e  A e g g s .  I n  S h r e v e p o r t  
s t o r e s  a p p r o x i m a t e l y  75 p e r c e n t  o f  t h e  egg  d i s p l a y  s p a c e  
w a s - a l l o t t e d  t o  U. S. G ra d e  A l a r g e  e g g s .  T h u s ,  S h r e v e p o r t  
c o n su m e rs  may p u r c h a s e  r o u g h l y  t h e  same p r o p o r t i o n  o f  t h i s  
g r a d e - s i z e  e g g  a s  t h e  New Y o r k e r s .  B e ca u se  s u c h  a h i g h
^ I b i d . , p .  8 .
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p r o p o r t io n  o f  sp a c e  was a l l o t t e d  to  Grade A l a r g e  e g g s  and 
b e c a u s e  su ch  a h ig h  p r o p o r t io n  o f  t o t a l  egg  s a l e s  were o f  
t h i s  g r a d e - s i z e ,  i t  was o n ly  l o g i c a l  to  c h o o se  t h i s  t y p e  
eg g  t o  be packed i n  th e  e x p e r im e n ta l  c o n t a i n e r s .
A l l  c a r to n s  u sed  i n  th e  e x p e r im e n t ,  t h e r e f o r e ,  c o n ­
t a in e d  o n ly  Grade A la r g e  e g g s .  T hese eg g s  were u n i fo r m ly  
w h it e  and had been  washed a t  th e  p rod u cer  l e v e l  a s  n e c e s ­
s a r y .  S t r i p  c a n d l in g  was employed by th e  p a ck er  to  rem ove  
b e lo w -g r a d e  e g g s ,  b lo o d  s p o t s  and crack ed  o r  l e a k in g  e g g s .  
The e g g s  w ere packed by a s i n g l e  com m ercia l egg  h a n d le r  
who i s  th e  norm al s u p p l i e r  f o r  th e  g r o c e r y  c h a in .  They 
w ere o b t a in e d  from t h i s  f i r m 's  r e g u la r  s u p p l i e r s .
A l l  e g g s  packed by t h i s  com m ercia l h a n d le r  w ere  
packed  under t h e  s u p e r v i s i o n  o f  th e  U n ited  S t a t e  D e p a r t ­
ment o f  A g r i c u l t u r e .  A governm ent s e a l  was p r in t e d  on  
e a ch  c a r t o n  to  i n d i c a t e  t h i s  g u a r a n te e  o f  q u a l i t y .  As a 
c o n s e q u e n c e ,  no a t te m p t  was made to  make th e  e g g s  packed  
i n  th e  e x p e r im e n ta l  c a r to n s  any more o r  l e s s  u n iform  i n  
q u a l i t y  o r  s i z e  than  was n o r m a lly  th e  p r a c t i c e  o f  th e  
s u p p l i e r .
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D e s c r i p t i o n  o f  D is p la y  C ases
Egg d i s p l a y s  w e r e  r e f r i g e r a t e d  i n  a l l  f i v e  s u p e r ­
m a r k e t s  u s e d  i n  t h e  e x p e r i m e n t .  F o u r  o f  t h e  f i v e  s t o r e s  
h ad  h o r i z o n t a l  o p e n - t o p  r e f r i g e r a t e d  c a s e s  commonly c a l l e d  
d a i r y  c a s e s .  T h ese  b o x e s  n o r m a l l y  o p e r a t e  a t  a t e m p e r a t u r e  
o f  45 t o  50 d e g r e e s  F a h r e n h e i t  w i t h  a r e l a t i v e  h u m i d i t y  o f
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60 t o  70 p e r c e n t .  S t o r e  Number I I I  had  a v e r t i c a l  box 
c l o s e d  i n  f r o n t  w i t h  g l a s s  d o o r s  and s e r v i c e d  from t h e  b a c k .  
O t h e r  food  i t e m s  s u c h  a s  m i l k  a n d  b u t t e r  w e r e  d i s p l a y e d  
a l o n g  w i t h  eg g s  i n  a l l  f i v e  s t o r e s .
A s u r v e y  o f  549 s u p e r m a r k e t s  i n  New York S t a t e  r e ­
v e a l e d  t h a t  i n  91 p e r c e n t  o f  t h e  s t o r e s ,  h o r i z o n t a l  o p e n -
5
t o p  d a i r y  c a s e s  w e r e  u s e d  t o  d i s p l a y  e g g s .  I n  94  p e r c e n t  
o f  t h e  s t o r e s ,  e g g s  w ere  d i s p l a y e d  a l o n g  w i t h  o t h e r  com­
m o d i t i e s .  T hu s ,  t h e  d i s p l a y  c a s e s  fo u n d  i n  t h e  f i v e  s u p e r ­
m a r k e t s  u s e d  i n  t h e  e x p e r i m e n t  w e re  s i m i l a r  t o  t h o s e  i n  a 
l a r g e  num ber  o f  o t h e r  s u p e r m a r k e t s .
4
R. J .  W i l l i a m s ,  K. S.  C a r p e n t e r ,  a n d  L.  B. D a r r a h ,  
Egg M e r c h a n d i s i n g  S t u d i e s  i n  S u p e r m a r k e t s , P a r t  I V : E f f e c t
o f  £  S p e c i a l  S a l e s  Case o n  Egg S a l e s  ( D e p a r t m e n t  o f  A g r i ­
c u l t u r a l  E cpnom ics  C i r c u l a r  Number 9 9 5 ,  I t h a c a ,  New York: 
C o r n e l l  U n i v e r s i t y ,  A u g u s t ,  1 9 5 5 ) ,  p .  14.
**D. C. G o o d r i c h ,  J r . ,  Egg a n d  P o u l t r y  M e r c h a n d i s i n g  
P r a c t i c e s  i n  New York S t a t e  S u p e r m a r k e t s . 1957 ( D e p a r t m e n t  
o f  A g r i c u l t u r a l  E conom ics  C i r c u l a r  Number 1 0 8 9 ,  I t h a c a ,  New 
York :  C o r n e l l  U n i v e r s i t y ,  J a n u a r y ,  1 9 5 8 ) ,  p .  5 .
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S i z e  o f  Err D i s p la y s
P r io r  to  t h e  s t a r t  o f  th e  e x p e r im e n t ,  th e  w r i t e r  
d i s c u s s e d  t h e  l o c a t i o n  and s i z e  o f  th e  d i s p l a y  w ith  e a ch  o f  
th e  s t o r e  m an agers . The s i z e  o f  th e  e x p e r im e n ta l  egg  c a r to n  
d i s p l a y  b a s i c a l l y  was d e term in ed  by th e  amount o f  sp a ce  
a l l o t t e d  to  Grade A l a r g e  eg g s  i n  each  s t o r e .  T h is  sp a ce  
was th e n  d iv id e d  e q u a l l y  betw een  th e  two ty p e s  o f  c a r to n s  
to  be d i s p l a y e d .  The p o s i t i o n  o f  th e  e n t i r e  d i s p l a y  r e ­
m ained unchanged f o r  th e  d u r a t io n  o f  th e  e x p e r im en t .
Each s t o r e ' s  d i s p l a y  was n o t  e x a c t l y  th e  same s i z e  
a s  e v e r y  o t h e r  s t o r e ' s  d i s p l a y ,  even  though  s i z e  o f  d i s p l a y  
i s  an im p o r ta n t  f a c t o r  w h ich  i n f l u e n c e s  volum e o f  s a l e s .
The p h y s i c a l  s i z e  and la y o u t  o f  th e  s t o r e s  were d i f f e r e n t ,  
a s  was th e  s i z e  o f  egg  d i s p l a y s  u s u a l l y  em ployed . Con­
s e q u e n t l y ,  d i f f e r e n c e s  i n  s a l e s  r e s p o n s e  a t t r i b u t e d  to  
s t o r e s  by th e  e x p e r im e n t 's  d e s ig n  p r o b a b ly  in c lu d e d  some 
r e s p o n s e  to  th e  d i f f e r e n c e s  i n  s i z e  o f  d i s p l a y .  However, 
th e  w r i t e r  was n o t  g r e a t l y  co n cern ed  w i t h  d i f f e r e n c e s  i n  
s a l e s  a s s o c i a t e d  w i t h  s t o r e s ,  e x c e p t  to  remove them.
M ain ly  i t  was im p o r ta n t  to  keep  from i n t r o d u c in g  v a r i a b l e s  
su ch  a s  a m ajor change i n  s i z e  o r  l o c a t i o n  o f  th e  egg  d i s ­
p l a y  w h ich  would ten d  to  c r e a t e  an a r t i f i c i a l  en v iron m en t.
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The f o l l o w i n g  i s  a b r i e f  d e s c r i p t i o n  o f  e a c h  s t o r e  
d i s p l a y  o f  G ra d e  A l a r g e  e g g s :
S t o r e  Number I  - A h o r i z o n t a l  o p e n - t o p  d i s p l a y  c a s e  was 
u s e d .  C a r t o n s  w e re  a r r a n g e d  p a r a l l e l  t o  c u s t o m e r  t r a f f i c  
w i t h  a t o t a l  o f  s i x  rows o f  c a r t o n s  s t a c k e d  f o u r  h i g h  i n  
t h e  c a s e .  A t  f u l l  c a p a c i t y ,  t h e  d i s p l a y  c o n s i s t e d  o f  144 
d o z e n s  o r  s i x  c a s e s .
S t o r e  Number I I  -  The d i s p l a y  was i n  a h o r i z o n t a l  c a s e  w i t h  
t h e  c a r t o n s  l a i d  p e r p e n d i c u l a r  t o  c u s t o m e r  t r a f f i c .  T h e r e  
was a t o t a l  o f  10 rows s t a c k e d  s i x  h i g h  when a t  f u l l  
c a p a c i t y .  The t o t a l  am ount  o f  eg g s  p o s s i b l e  t o  d i s p l a y  
a t  o n e  t i m e  was 120 d o z e n s  o r  f i v e  c a s e s .
S t o r e  Number I I I  -  T h i s  s t o r e  h ad  a v e r t i c a l  e n c l o s e d  c a b i n e t  
t y p e  d i s p l a y  c a s e .  F o u r  s h e l v e s  l o c a t e d  one  a b o v e  t h e  o t h e r  
w e re  u s e d  f o r  t h e  d i s p l a y .  T h ese  s h e l v e s  w e re  a l l  a c c e s s ­
i b l e  f rom o n e  o f  t h e  g l a s s  d o o r s  i n  t h e  f r o n t  o f  t h e  c a s e .  
Each  t r a y  c o n t a i n e d  two rows o f  c a r t o n s  a r r a n g e d  p a r a l l e l  
t o  c u s t o m e r  t r a f f i c .  Each  t r a y  o r  s h e l f  was s t a c k e d  f o u r  
c a r t o n s  h i g h .  A t  f u l l  C a p a c i t y ,  t h e  e n t i r e  d i s p l a y  c o n ­
t a i n e d  192 d o z e n s  o r  e i g h t  c a s e s  o f  e g g s .
S t o r e  Number IV -  A h o r i z o n t a l  d i s p l a y  c a s e  was u s e d  w i t h  
c a r t o n s  l a i d  p a r a l l e l  t o  c u s t o m e r  t r a f f i c .  T h e re  was a
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t o t a l  o f  s i x  rows o f  c a r t o n s  s t a c k e d  f o u r  h i g h .  C o m p l e t e l y  
s t o c k e d ,  t h i s  d i s p l a y  c o n t a i n e d  120 d o z e n s  o r  f i v e  c a s e s .
S t o r e  Number V -  A h o r i z o n t a l  box  was u s e d  i n  t h i s  s t o r e ,  
a l t h o u g h  i t  was a somewhat  d e e p e r  c a s e  t h a n  t h e  d a i r y  
c a s e s  fo u n d  i n  t h e  o t h e r  s t o r e s .  The d i s p l a y  c o n s i s t e d  o f  
c a r t o n s  p l a c e d  i n  f o u r  rows p a r a l l e l  t o  t h e  c u s t o m e r  p a s s ­
i n g  t h e  d i s p l a y .  C a r t o n s  w e re  s t a c k e d  e i g h t  h i g h .  T h i s  
d i s p l a y  c o n t a i n e d  a t o t a l  o f  192 d o z e n s  o r  e i g h t  c a s e s .
H a n d l i n g  o f  O t h e r  G r a d e - S i z e  Eggs
D i s p l a y s  o f  eg g s  o t h e r  t h a n  t h o s e  i n  t h e  e x p e r i m e n t  
w e re  m a i n t a i n e d  i n  e a c h  o f  t h e  s t o r e s .  G rad e  B medium,
G rad e  A medium a s  w e l l  a s  o t h e r  s i z e s  w e re  n o t  rem oved  from 
t h e  d i s p l a y  c a s e s .  T h ese  eg gs  w e re  s o l d ,  a s  was t h e  u s u a l  
p r a c t i c e  o f  t h e  g r o c e r y  c h a i n ,  s i n c e  t h e i r  r e m o v a l  w ou ld  
h a v e  r e s u l t e d  i n  a n  a r t i f i c i a l  s a l e s  e n v i r o n m e n t .  No a t t e m p t  
was made t o  c o n t r o l  t h e  d i s p l a y  o f  t h e s e  o t h e r  g r a d e - s i z e  
e g g s  a l t h o u g h  r e c o r d s  w e re  k e p t  on t h e  num bers  o f  d o z e n s  s o l d .  
I n  a d d i t i o n ,  t h e s e  e x t r a  d i s p l a y s  w e r e  k e p t  n e a t  a nd  w e l l  
s t o c k e d  so  t h a t  t h e y  would  be  s i m i l a r  t o  t h e  e x p e r i m e n t a l  
d i s p l a y s .
A l t h o u g h  t h e r e  was some v a r i a t i o n  b e tw e e n  s t o r e s ,  t h e  
s p a c e  a l l o t t e d  t o  t h e  e x p e r i m e n t a l  c a r t o n s  a c c o u n t e d  f o r
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a p p r o x i m a t e l y  75 p e r c e n t  o f  t h e  s p a c e  p r o v i d e d  f o r  t h e  d i s ­
p l a y  o f  a l l  e g g s .  S i n c e  a l l  s t o r e s  w e re  c a r r y i n g  e s s e n t i a l l y  
t h e  same b r a n d s  o f  e g g s ,  s u p p l i e d  p r i m a r i l y  by  o ne  h a n d l e r ,  
t h e  e f f e c t  o f  t h e  e x t r a  g r a d e s  o f  e g g s  on t h e  e x p e r i m e n t  may 
b e  c o n s i d e r e d  m i n o r .
S t o c k i n g  D i s p l a y  C a se s
E ac h  s t o r e  was v i s i t e d  t h r e e  t i m e s  d a i l y  by  a n
em ploy ee  o f  t h e  u n i v e r s i t y .  The c o n d i t i o n  o f  t h e  d i s p l a y
6was r e c o r d e d  a s  was t h e  s t a t u s  o f  backroom  egg  s t o c k s .  I f
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e i t h e r  o r  b o t h  s i d e s  o f  t h e  m a tc h e d  d i s p l a y  w ere  lo w ,  t h e y  
w e r e  r e s t o c k e d .  S i n c e  a l l  c a r t o n s  b o r e  a s tam p ed  d a t e ,  i t  
was n o t  d i f f i c u l t  t o  s e r v i c e  t h e  d i s p l a y  c a s e  i n  s u c h  a 
way a s  t o  m a i n t a i n  f i r s t - i n ,  f i r s t - o u t  i n v e n t o r y  c o n t r o l .
I f  backroom  egg  s t o c k s  a p p e a r e d  low and  a d e l i v e r y  was n o t  
e x p e c t e d  t h e  n e x t  d a y ,  s p e c i a l  d e l i v e r i e s  w e re  made by  t h e  
f i e l d w o r k e r  d i r e c t  t o  t h e  s t o r e s .  Be tw een  v i s i t s  o f  t h e  
f i e l d w o r k e r ,  r e g u l a r  s t o r e  e m p lo y e e s  s t o c k e d  t h e  egg  d i s ­
p l a y  when n e c e s s a r y .  The f i e l d w o r k e r  d r e s s e d  s i m i l a r l y  t o
A c o p y  o f  t h e  form u s e d  f o r  r e c o r d i n g  t h e  i n f o r m a ­
t i o n  o b t a i n e d  d u r i n g  t h e s e  v i s i t s  i s  i n c l u d e d  i n  A p p e n d ix  A.
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t h e s e  e m p lo y e e s  an d  e x c e p t  when r e s t o c k i n g  t h e  d i s p l a y  c a s e s ,  
s t a y e d  away from t h e  d i s p l a y s  so  a s  n o t  t o  a t t r a c t  u n d u e  
a t t e n t i o n .
The d i s p l a y s  w e re  a l l o w e d  t o  n a t u r a l l y  d e c r e a s e  i n  
s i z e  a n d  w e r e  n o t  k e p t  f u l l  a t  a l l  t i m e s .  However ,  t h i s  
d e c r e a s e  i n  s i z e  was a l l o w e d  t o  o c c u r  o n l y  t h r o u g h  a l e s s ­
e n i n g  o f  t h e  h e i g h t  o f  t h e  d i s p l a y s .  The num ber  o f  l i n e a r  
f e e t  o f  d i s p l a y  s p a c e  f a c i n g  c u s t o m e r s  was h e l d  c o n s t a n t
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t h r o u g h o u t  t h e  e x p e r i m e n t .  F u r t h e r m o r e ,  t h e  h e i g h t  o f  t h e  
two p a r t s  o f  e a c h  d i s p l a y  was c o n t i n u a l l y  a d j u s t e d  t o  k e ep  
b o t h  s i d e s  a p p r o x i m a t e l y  m a tc h e d  i n  a p p e a r a n c e .  The n o r m a l  
p r a c t i c e  was t o  f i l l  t h e  d i s p l a y  c a s e  t o  c a p a c i t y  on t h e  
f i r s t  d a y  o f  e a c h  t i m e  p e r i o d .  The d i s p l a y  was t h e r e a f t e r  
r e s t o c k e d  a s  n e c e s s a r y  t o  m a i n t a i n  a n  a t t r a c t i v e  d i s p l a y ,  
m a tc h e d  i n  a p p e a r a n c e  and  h a v i n g  a t  l e a s t  a l i t t l e  " b u i l t  
i n  a c t i o n " .
O r d e r i n g  o f  Eggs
R e g u l a r  i n v o i c e  num bers  w e r e  a s s i g n e d  t o  e a c h  
e x p e r i m e n t a l  c a r t o n  f o r  p u r p o s e s  o f  o r d e r i n g .  S t o r e  p e r ­
s o n n e l  who n o r m a l l y  o r d e r e d  t h e  e g g s  w ere  s u p p l i e d  w i t h  
l i s t s  s h o w in g  w h ic h  t y p e  o f  c a r t o n s  were  t o  be  s o l d  d u r i n g  
e a c h  t i m e  p e r i o d .  O r d e r s  w e re  p l a c e d  w i t h  t h e  m a in  o f f i c e s
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o f  t h e  c h a i n  s e v e n  d a y s  i n  a d v a n c e  o f  d e l i v e r y  t o  t h e  s t o r e .  
The q u a n t i t y  t o  b e  o r d e r e d  was l e f t  t o  t h e  d i s c r e t i o n  o f  
s t o r e  p e r s o n n e l .  When eg g s  i n  a g i v e n  s t o r e  w e r e  l e f t  o v e r  
f rom a p r e v i o u s  week  a n d  w e r e  p a c k e d  i n  a c a r t o n  n o t  s c h e d ­
u l e d  t o  b e  i n  t h a t  s t o r e  t h e  f o l l o w i n g  w eek ,  a r r a n g e m e n t s  
w e r e  made t o  s h i f t  t h e s e  e g g s  t o  a n o t h e r  s t o r e .
I n v e n t o r y  C o n t r o l
The t i m e  p e r i o d  s e l e c t e d  was s i x  d a y s  o r  a w e e k ' s  
b u s i n e s s .  E ach  t i m e  p e r i o d  was b e g u n  on  a T u e s d a y  m o r n in g  
a n d  en d ed  a t  t h e  c l o s e  o f  b u s i n e s s  t h e  f o l l o w i n g  Monday.
The f i r s t  p a r t  o f  e a c h  w eek ,  n o r m a l l y  a s l a c k  p e r i o d  o f  
s a l e s  i n  m o s t  s u p e r m a r k e t s ,  was deemed t o  b e  a n  i d e a l  t im e  
t o  c h a n g e  d i s p l a y s .  S i n c e  i t  i s  a common p r a c t i c e  i n  
s u p e r m a r k e t s  t o  r e s t o c k  d e p l e t e d  d i s p l a y s  d u r i n g  t h e  e a r ­
l i e r  p a r t  o f  t h e  w eek ,  t h i s  p r a c t i c e  was a l s o  f o l l o w e d  by 
t h e  r e s e a r c h e r .
E v e r y  T u e s d a y  m o r n in g  a n  a c c u r a t e  c o u n t  o f  a l l  
e g g s  i n  t h e  d i s p l a y  c a s e  and  backroom  s t o r a g e  was made.
T h i s  i n v e n t o r y  s e r v e d  a s  t h e  e n d i n g  i n v e n t o r y  f o r  o n e  t im e  
p e r i o d  a n d  t h e  b e g i n n i n g  i n v e n t o r y  f o r  t h e  n e x t .  To d e t e r ­
m in e  t h e  num ber  o f  d o z e n s  s o l d  o f  e a c h  c a t e g o r y  o f  e g g s ,
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t h e  e n d i n g  i n v e n t o r y  was s u b t r a c t e d  from t h e  b e g i n n i n g  i n v e n ­
t o r y .  An a d j u s t m e n t  was t h e n  made f o r  e g g s  b r o u g h t  t o  t h e  
s t o r e s  by  t h e  f i e l d w o r k e r  and  f o r  eggs d e l i v e r e d  d u r i n g  t h e  
week i n  t h e  n o r m a l  f a s h i o n .  T r u c k  i n v o i c e s  h a d  b e e n  c h e c k e d  
d a i l y  t o  a s c e r t a i n  t h e  num ber  o f  dozens  o f  eggs  e a c h  s t o r e  
h ad  r e c e i v e d .
No a d j u s t m e n t s  i n  s a l e s  w e re  made f o r  c a r t o n s  w h i c h  
c o n t a i n e d  b r o k e n  e g g s  a nd  w h ic h  may n o t  a c t u a l l y  h a v e  b e e n  
s o l d .  A l t h o u g h  t h e r e  w e r e  some c a r t o n s  w h ic h  c o n t a i n e d  
b r o k e n  eg gs  a n d  w e r e  n o t  s o l d  b e c a u s e  o f  t h e i r  a p p e a r a n c e ,  
t h e r e  was no a c c u r a t e  m e tho d  t o  d e t e r m i n e  t h e  nu m b er  o f  
d o z e n s  so  r e j e c t e d .  The s t o r e s  d i s p o s e d  o f  t h e s e  d o z e n s  
t h r o u g h  t h e i r  a s s o c i a t e d  c a f e t e r i a s  o r  b y  s e l l i n g  them t o  
s t o r e  e m p lo y e e s  a t  d i s c o u n t e d  p r i c e s .  B a d ly  damaged d o z e n s  
w e re  so m e t im e s  j u s t  d i s c a r d e d .  The t o t a l  egg s a l e s  f i g u r e s ,  
c o n s e q u e n t l y ,  a r e  a c t u a l l y  " d i s a p p e a r a n c e *1 f i g u r e s .  T h e s e  
f i g u r e s ,  t h o u g h ,  s h o u l d  c l o s e l y  a p p r o x i m a t e  a c t u a l  s a l e s  
s i n c e  b r e a k a g e  was n o t  o b s e r v e d  t o  be t o o  g r e a t  a p r o b l e m .
R o t a t i o n  t o  Remove P o s i t i o n  E f f e c t
The m a t c h e d - l o t  e x p e r i m e n t a l  d e s i g n  i n  m a r k e t i n g  
r e s e a r c h  i s  h i g h l y  s u b j e c t  t o  a n o n - t e s t  v a r i a b l e  c a l l e d  
t h e  " p o s i t i o n  e f f e c t " . C u s to m e r s  i n  s u p e r m a r k e t s  hav e  b e e n
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o b s e r v e d  t o  f o l l o w  a somewhat  c o n s i s t e n t  r o u t e  t h r o u g h  t h e  
v a r i o u s  p a r t s  o f  a s t o r e .  When t h e r e  i s  m ore  t h a n  o ne  d i s ­
p l a y  o f  a g i v e n  com m odi ty  l o c a t e d  t o g e t h e r ,  t h e r e  i s  a s t r o n g  
t e n d e n c y  f o r  c u s t o m e r s  t o  s e l e c t  t h e  i t e m  t o  b e  p u r c h a s e d  
from t h e  f i r s t  d i s p l a y  r e a c h e d .  T h i s  was d e m o n s t r a t e d  i n  
a n  a p p l e  e x p e r i m e n t  i n  w h ic h  i d e n t i c a l  l o t s  o f  a p p l e s  w e re  
s o l d  a t  d i f f e r e n t  p r i c e s . ^  When t h e  more  e x p e n s i v e  l o t  was 
p a s s e d  f i r s t  by  m o s t  c u s t o m e r s ,  s a l e s  b e tw e e n  l o t s  o f  a p p l e s  
w e r e  a p p r o x i m a t e l y  e q u a l .  A f t e r  t h e  o r d e r  o f  t h e  d i s p l a y s  
was r e v e r s e d ,  a much s m a l l e r  p e r c e n t a g e  o f  t h e  m ore  e x p e n s i v e  
a p p l e s  was p u r c h a s e d .
To p r e v e n t  t h e  a b o v e  t y p e  o f  p o s i t i o n  e f f e c t  from 
c o n f o u n d i n g  t h e  p r e s e n t  s t u d y ,  t h e  o r d e r  o f  t h e  m a tc h e d  
l o t s  o f  eg g  c a r t o n s  was r e v e r s e d  o n c e  d u r i n g  e a c h  t i m e  p e r i o d .
S t u d i e s  h a v e  shown t h a t  egg  s a l e s  a r e  h i g h e s t  on
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F r i d a y  and  S a t u r d a y  and  l o w e s t  on  Monday. I n  f a c t ,  s t o r e
^M. E .  B ru n k ,  M ethods  o f  R e s e a r c h  i n  M a r k e t i n g . 
E v a l u a t i o n  o f  R e s e a r c h  T e c h n i q u e s  Used f o r  M e a s u r i n g  t h e  
I n f l u e n c e s  o f  F a c t o r s  B e l i e v e d  t o  b e  A s s o c i a t e d  w i t h  Volume 
o f  Consumer P u r c h a s e s  i n  R e t a i l  S t o r e s  ( D e p a r t m e n t  o f  A g r i ­
c u l t u r a l  E co n o m ics  P a p e r  Number 1 ,  I t h a c a ,  New York:  C o r n e l l
U n i v e r s i t y ,  J u l y ,  1 9 5 1 ) ,  p .  28 .
g
M. A. M acG reg o r ,  M ethods  o f  R e s e a r c h  i n  M a r k e t i n g . 
U n i f o r m i t y  T r i a l  E x p e r i m e n t s  i n  M a r k e t i n g  R e s e a r c h  ( D e p a r t ­
m en t  o f  A g r i c u l t u r a l  E conom ics  P a p e r  Number 6 , I t h a c a ,  New 
York :  C o r n e l l  U n i v e r s i t y ,  S e p t e m b e r ,  1 9 5 8 ) ,  p .  14.
51
m a n a g e r s  u s u a l l y  e x p e c t  a b o u t  50  p e r c e n t  o f  t h e i r  egg s a l e s  
t o  o c c u r  d u r i n g  t h e  w e ek e n d .  C o n s e q u e n t l y ,  e a c h  t im e  p e r i o d  
was a r b i t r a r i l y  d i v i d e d  i n t o  two 3 d a y  p e r i o d s .  The o r d e r  
o f  d i s p l a y s  was r e v e r s e d  e a c h  F r i d a y  m o r n in g  and a g a i n  t h e  
f o l l o w i n g  T u e s d a y  m o r n in g .
Eggs i n  t h e  v e r t i c a l  d i s p l a y  c a s e  i n  S t o r e  Number 
I I I  w e re  r o t a t e d  v e r t i c a l l y .  C a r t o n s  on  t h e  b o t to m  two 
s h e l v e s  w e r e  moved t o  t h e  t o p  two s h e l v e s  a nd  v i c e  v e r s a , 
on  t h e  d a y  o f  r o t a t i o n .
The d i s p l a y  i n  S t o r e  Number V was n o t  r o t a t e d  a t  
a l l .  T h i s  a p p a r e n t  i n c o n s i s t e n c y  was b e c a u s e  t h e  l a y o u t  
o f  t h i s  s t o r e  was d i f f e r e n t  from t h e  o t h e r s  i n  t h a t  t h e r e  
was no o b v i o u s  t r a f f i c  p a t t e r n .  F u r t h e r m o r e ,  t h e  d i s p l a y  
' c a s e  was much s h o r t e r  t h a n  t h o s e  i n  t h e  o t h e r  s t o r e s .  A 
c u s t o m e r  a p p r o a c h i n g  t h i s  d i s p l a y  c o u l d  s e e  and  r e a c h  b o t h  
s i d e s  o f  t h e  m a t c h e d - l o t  w i t h  e q u a l  e a s e .
O v e r w r a p p in g  o f  t h e  C a r t o n s  w i t h  C e l l o p h a n e
The c o m m e r c i a l  p a c k e r  was r e s p o n s i b l e  f o r  o v e r ­
w r a p p i n g  c a r t o n s  w i t h  c e l l o p h a n e .  S q u a r e  s h e e t s  o f  300 LSAD 
c e l l o p h a n e ,  e i t h e r  18 i n c h e s  by  18 i n c h e s  o r  16 b y  1 6 ,  w e re  
u s e d .  T h i s  i s  t h e  t y p e  c e l l o p h a n e  n o r m a l l y  u s e d  f o r  o v e r ­
w r a p p i n g  e g g  c a r t o n s .  The o v e r w r a p p i n g  was a c c o m p l i s h e d  by
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h a n d  and  e a c h  c a r t o n  was s e a l e d  w i t h  t h e  a i d  o f  a s m a l l  
s e a l i n g  i r o n  o f  t h e  k i n d  u s e d  i n  p a c k a g i n g  m e a t .
A u t o m a t i c  p a c k a g i n g  e q u ip m e n t  i s  a v a i l a b l e  w h i c h  i s  
c a p a b l e  o f  t h i s  o p e r a t i o n ,  b u t  i t  was n o t  n e c e s s a r y  t o  i n ­
v e s t  i n  t h i s  e q u ip m e n t  f o r  t h e  e x p e r i m e n t  a l o n e .  How ever ,  
i t  i s  n o t  e c o n o m i c a l l y  f e a s i b l e  t o  c a r r y  on  l a r g e  s c a l e  
o v e r w r a p p i n g  by  h a n d  i n  t h a t  a s i n g l e  w o r k e r  c a n  o v e r w r a p  
o n l y  a b o u t  f o u r  c a s e s  a n  h o u r .
P r i c i n g  o f  E x p e r i m e n t a l  C a r t o n s
P r i c e s  w e r e  s e t  i n  a c c o r d a n c e  w i t h  t h e  g r o c e r y  
c h a i n ' s  n o r m a l  p r o c e d u r e  w i t h  t h e  e x c e p t i o n  o f  t h e  a d d i ­
t i o n a l  m a r k - u p  a s s i g n e d  t o  t h e  c l e a r  p l a s t i c  c o n t a i n e r .
The p r i c e s  w e re  t h e  same i n  a l l  s t o r e s .  D u r i n g  t h e  f i r s t  
week a p r i c e  o f  52 c e n t s  was c h a r g e d  f o r  t h e  G rade  A l a r g e  
e g g s  i n  t h e  e x p e r i m e n t a l  c a r t o n s .  The s e c o n d  week t h e  
p r i c e  was 49 c e n t s  a n d  t h e  t h i r d  week i t  was l o w e r e d  t o  
47 c e n t s .  The l a s t  two w eeks  o f  t h e  e x p e r i m e n t  t h e  p r i c e
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was 49 c e n t s .  T h e s e  p r i c e s  w ere  p r o m u l g a t e d  w e e k l y  by  
t h e  m anagem ent  o f  t h e  g r o c e r y  c h a i n .  Changes  w e r e  a f f e c t e d  
e a c h  Monday m o r n i n g .
9
S ee  A p p e n d ix  B f o r  a l i s t i n g  o f  p r i c e s  c h a r g e d  f o r  
e a c h  g r a d e - s i z e  e g g  d i s p l a y e d  i n  t h e  s t o r e s  d u r i n g  t h e  e x ­
p e r i m e n t  .
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I t  was i m p o r t a n t  t o  a l l o w  p r i c e s  t o  f l u c t u a t e  i n  a 
n o r m a l  f a s h i o n  so  t h a t  t h e  e x p e r i m e n t a l  s t o r e s  c o u l d  r e m a i n  
c o m p e t i t i v e  w i t h  s t o r e s  n o t  t a k i n g  p a r t  i n  t h e  e x p e r i m e n t .
A l s o ,  i t  was n o t  t h e  i n t e n t  o f  t h e  e x p e r i m e n t  t o  a t t r a c t  
c u s t o m e r s  who n o r m a l l y  sh o p p e d  e l s e w h e r e .  I t  i s  a c k n o w l ­
e d g e d  t h a t  p r i c e  i s  i n  i t s e l f  a c a u s a l  f o r c e  i n  d e t e r m i n i n g  
w h a t  c o n s u m e r s  w i l l  b u y . ^  How ever ,  demand f o r  e g g s  h a s  
b e e n  d e m o n s t r a t e d  t o  b e  r e l a t i v e l y  p r i c e  i n e l a s t i c .  An 
a v e r a g e  o f  a num ber  o f  r e c e n t  s t u d i e s  i n d i c a t e d  p r i c e  
e l a s t i c i t y  o f  e g g s  was b e tw e e n  - . 5  and - . 6 . ^  T h u s ,  t h e  
p r i c e  a d j u s t m e n t  made from week  t o  week o f  o n l y  two t o  t h r e e  
c e n t s  p r o b a b l y  d i d  n o t  g r e a t l y  a f f e c t  e g g  s a l e s .
I t  s h o u l d  b e  rem em bered  t h a t  t h e  d e s i g n  o f  t h e  e x ­
p e r i m e n t  c a l l e d  f o r  a p r i c e  d i f f e r e n t i a l  b e tw e e n  t h e  c l e a r  
p i a s t i c  c o n t a i n e r  a nd  t h e  s t a n d a r d  and  o v e r w r a p p e d  c a r t o n s .
The s a l e s  d a t a  f o r  e a c h  h a l f  o f  t h e  v a r i o u s  m a tc h e d  l o t s  
w e r e  c o m b in ed  s u c h  t h a t  e a c h  c e l l  o f  t h e  l a t i n  s q u a r e  d e s i g n  
c o n t a i n e d  o n l y  a t o t a l  s a l e s  f i g u r e .  C o n s e q u e n t l y ,  i n  e v e r y
^ B r u n k ,  o £ .  c i t . ,  p .  29 .
J .  G e r r a ,  The Demand, S u p p l y , a n d  P r i c e  S t r u c ­
t u r e  f o r  Eggs (W a s h in g to n :  U n i t e d  S t a t e s  D e p a r t m e n t  o f  A g r i ­
c u l t u r e  T e c h n i c a l  B u l l e t i n  Number 1 20 4 ,  November,  1 9 5 9 ) ,  p .  8 1 .
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c e l l  o f  t h e  l a t i n  s q u a r e  i n  w h ic h  p l a s t i c  c o n t a i n e r s  w e re  
m a tc h e d  w i t h  t h e  s t a n d a r d  o r  o v e rw r a p p e d  c a r t o n s ,  t h e  
e f f e c t  o f  p r i c e  was i n s e p a r a b l e  f rom t h e  m e a s u r e m e n t  o f  
co n su m e r  p r e f e r e n c e .  T h i s  i s  u n f o r t u n a t e  i f  t h e  i n t e n t  
i s  t o  m e a s u r e  p u r e  c o n su m er  p r e f e r e n c e .  How ever ,  i f  o n e  
o f  t h e  c a r t o n s  i s  a c t u a l l y  more  e x p e n s i v e  t o  p r o d u c e  t h a n  
t h e  o t h e r ,  w h ic h  i s  t h e  c a s e  w i t h  t h e  p l a s t i c  c a r t o n ,  i t  
w o u ld  n o t  n o r m a l l y  be  s o l d  a t  t h e  same p r i c e  a s  t h e  s e c o n d  
u n l e s s  t h e  e x t r a  c o s t s  w e re  e n t i r e l y  a b s o r b e d  by t h o s e  i n  
t h e  m a r k e t i n g  c h a n n e l .  M e a s u r in g  t h e  r e l a t i v e  p r e f e r e n c e s  
f o r  t h e  two a t  e q u a l  p r i c e s  would  t h e r e f o r e  be  o f  l i t t l e  
v a l u e .  P r e v i o u s  r e s e a r c h  and  c o n c l u s i o n s  c o n c e r n i n g  p l a s t i c  
c a r t o n s  p r o b a b l y  o v e r l o o k e d  t h i s  f a c t  c a u s i n g  a n  u n w a r r a n t e d  
s u p p o r t  i n  f a v o r  o f  p l a s t i c  c a r t o n s .
A p r i c e  d i f f e r e n t i a l  b e tw e e n  t h e  s t a n d a r d  c a r t o n  
an d  t h e  same c a r t o n  o v e rw r a p p e d  w i t h  c e l l o p h a n e  was n o t  
u s e d .  I n  t h i s  i n s t a n c e ,  i t  was t h e  i n t e n t  o f  t h e  w r i t e r  
t o  d i s c o v e r  t h e  t r u e  p r e f e r e n c e  b e tw e e n  a s t a n d a r d  b r a n d  
c a r t o n  a n d  t h e  same c a r t o n  o v e rw r a p p e d  i n  c l e a r  c e l l o p h a n e .  
I t  i s  a c k n o w le d g e d  t h a t  t h e r e  i s  a n  ad ded  c o s t  o f  a b o u t  
o n e - h a l f  c e n t  p e r  c a r t o n  t o  c o v e r  o v e r w r a p p i n g  c o s t s .  
How ever ,  u n l i k e  t h e  c l e a r  p l a s t i c  c a r t o n ,  c e l l o p h a n e
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o v e r w r a p p e d  c a r t o n s  w ou ld  n o t  n o r m a l l y  b e  d i s p l a y e d  i n  a 
g i v e n  s t o r e  a l o n g  w i t h  c a r t o n s  o f  t h e  same b r a n d  w i t h o u t  
t h e  o v e r w r a p p i n g .  A p a c k e r  w o u ld  n o r m a l l y  p a c k  a l l  o f  a 
g i v e n  b r a n d  i n  c e l l o p h a n e  o r  n o t  u s e  t h e  c e l l o p h a n e  a t  
a l l .  T h e r e f o r e ,  p r i c e  d i f f e r e n c e s  w e r e  e x c l u d e d  so t h a t  
t h e  m o s t  a c c u r a t e  m e a s u r e  o f  c o n su m e r  p r e f e r e n c e  c o u l d  be 
o b t a i n e d .
A d v e r t i s i n g  o f  Eggs
T h e r e  was no s p e c i a l  a d v e r t i s i n g  o f  e g g s  d u r i n g  
t h e  e x p e r i m e n t .  The d i s p l a y s  t h e m s e l v e s  d i d  n o t  h a v e  
b a n n e r s  o f  a n y  k i n d  a n d  p r i c e s  w e r e  s ta m p e d  on  t h e  t o p s  o f  
t h e  c a r t o n s  i n  t h e  n o r m a l  f a s h i o n .
A l o c a l  n e w s p a p e r  was p u r c h a s e d  d a i l y  t o  s e r v e  a s  
a r e c o r d  o f  a d v e r t i s i n g  c o n d u c t e d  b y  c o m p e t i n g  s u p e r m a r k e t s .  
I t  f u r t h e r  s e r v e d  a s  a r e c o r d  o f  t e m p e r a t u r e  c o n d i t i o n s  and  
v a r i o u s  c i v i c  e v e n t s  w h ic h  m i g h t  p o s s i b l y  h a v e  i n f l u e n c e d  
egg  s a l e s  d u r i n g  t h e  e x p e r i m e n t .
U n i t e d  S t a t e s  W e a th e r  B u re a u  r e c o r d i n g s  o f  d a i l y  
h i g h  a n d  low t e m p e r a t u r e s  i n d i c a t e d  t h a t ,  f o r  t h e  p e r i o d  o f  
t h e  e x p e r i m e n t ,  t h e r e  w e r e  no p a r t i c u l a r l y  u n u s u a l  w e a t h e r  
c o n d i t i o n s  i n  t h e  S h r e v e p o r t  a r e a .  T e m p e r a t u r e  e x c e e d e d  
90  d e g r e e s  F a h r e n h e i t  on  o n l y  e i g h t  o c c a s i o n s .  The mean
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t e m p e r a t u r e s  f o r  t h e  t e s t  p e r i o d  w e re  a h i g h  o f  84  and  a 
low o f  62 d e g r e e s  F a h r e n h e i t .  The p e r i o d  i n  q u e s t i o n  was 
n o t  o n e  o f  u n u s u a l  r a i n  o r  d r y n e s s .
N ew spaper  a d v e r t i s i n g  w i t h  r e s p e c t  t o  e g g s  was 
e x t r e m e l y  l i m i t e d  d u r i n g  t h e  f i v e  weeks o f  t h e  esq>er im en t .  
I n  f a c t ,  o n l y  o n e  a d v e r t i s e m e n t  made a n y  r e f e r e n c e  t o  eg gs  
a t  a l l .  T h i s  a d v e r t i s e m e n t  a p p e a r e d  i n  t h e  e v e n i n g  n e w s ­
p a p e r  t h e  d ay  p r i o r  t o  t h e  c l o s e  o f  t h e  e x p e r i m e n t  and  was 
s p o n s o r e d  by  a n  i n d e p e n d e n t  g r o c e r y .  T h u s ,  t h e r e  was 
e s s e n t i a l l y  no e f f e c t  o f  p u b l i s h e d  l o c a l  a d v e r t i s i n g  on  
egg  s a l e s  d u r i n g  t h e  e x p e r i m e n t .
The o n l y  m a j o r  c i v i c  e v e n t  w h ic h  o c c u r r e d  was t h e  
a n n u a l  c e l e b r a t i o n  o f  " H o l i d a y  i n  D i x i e " .  I t  t o o k  p l a c e  
d u r i n g  t h r e e  d a y s  o f  t h e  f i r s t  week o f  t h e  e x p e r i m e n t .
T h i s  c e l e b r a t i o n  c o n s i s t s  o f  s e v e r a l  p a r a d e s  and  o t h e r  
c i v i c  e v e n t s .  A l t h o u g h  many s t o r e s  w e re  c l o s e d  f o r  t h e  
o c c a s i o n ,  g r o c e r y  s t o r e s  w e re  u n a f f e c t e d  e x c e p t  i n s o f a r  
a s  t h e y  may h a v e  h ad  more  o r  f e w e r  c u s t o m e r s  d u r i n g  t h e  
t i m e  o f  t h e  f e s t i v a l .
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F i n d i n g s
Consumer P r e f e r e n c e  f o r  C a r t o n  Type
To d e t e r m i n e  w h ic h  c a r t o n  t y p e  was p r e f e r r e d  by
c o n s u m e r s ,  c h i - s q u a r e  a n a l y s i s  was c o n d u c t e d  f o r  e a c h
12
m a t c h e d - l o t  c o m p a r i s o n .  The p u r p o s e  o f  t h i s  a n a l y s i s  
was t o  d e t e r m i n e  i f  t h e  d i f f e r e n c e  b e tw e e n  t h e  num ber  o f  
d o z e n s  s o l d  o f  t h e  two c a r t o n  t y p e s  was g r e a t  e n ou g h  t o  
i n d i c a t e  a r e a l  p r e f e r e n c e  f o r  o n e  a n d  n o t  j u s t  a c h a n c e  
o c c u r r e n c e .
S t a n d a r d  V e r s u s  C e l l o p h a n e  O v e rw rap p ed  C a r t o n s ; 
C a r t o n  p r e f e r e n c e ,  i n d i c a t e d  by a c o m p a r i s o n  o f  v o lum e  o f  
eg g s  s o l d ,  was t h e  l e a s t  o b v i o u s  f o r  t h e  s t a n d a r d  c a r t o n  
and c e l l o p h a n e  o v e r w r a p p e d  c a r t o n  c o m p a r i s o n .  I n  o n e  
s t o r e ,  t h e  s t a n d a r d  c a r t o n  was p r e f e r r e d  o v e r  t h e  c e l l o ­
p h a n e  o v e r w r a p ,  a n d  i n  a n o t h e r ,  s a l e s  w e re  a p p r o x i m a t e l y  
e q u a l .  I n  t h e  r e m a i n i n g  t h r e e  s t o r e s ,  t h e  c e l l o p h a n e  
w rap p ed  c a r t o n  was p r e f e r r e d  o v e r  t h e  s t a n d a r d  c o n t a i n e r .  
I n  o n e  i n s t a n c e ,  t h e  d i f f e r e n c e  i n  s a l e s  was a s  g r e a t  a s  
two t o  one  ( T a b l e  I I I ) .
12 B. O s t i e ,  S t a t i s t i c s  i n  R e s e a r c h  (Ames: Iowa
S t a t e  C o l l e g e  P r e s s ,  1 9 5 8 ) ,  p p .  66 - 6 8 .
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TABLE I I I .  CHI-SQUARE ANALYSIS OF SALES OF EGGS IN STANDARD 
CARTONS VERSUS CELLOPHANE OVERWRAPPED CARTONS
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960  t h r o u g h  J u n e  7 ,  1960
S t o r e
Number
T o t a l
S a l e s
S t a n d a r d
S a l e s
C e l l o p h a n e
S a l e s
D e g r e e s  o f  
Freedom
C h i -
S q u a r e
I 1 ,1 8 5 489 696 1 3 6 .1 6 * *
I I 903 444 459 0 .2 5
I I I 933 524 409 1 1 4 .1 8 * *
IV 1 ,0 0 5 402 603 1 4 0 .2 0 * *
V 663 241 422 1 4 9 .4 1 * *
P o o l e d
2
X 5 1 4 0 .2 0 * *
T o t a l 4 , 6 8 9 2,100 2 ,5 8 9  • 1 5 1 .0 0 * *
D i f f e r e n c e  ( h e t e r o g e n e i t y ) 4 8 9 .2 0 * *
^ S i g n i f i c a n t  a t  t h e  o n e  p e r c e n t  l e v e l .
However ,  i t  i s  a p p a r e n t  from t h e  a n a l y s i s  o f  t h e  
t o t a l  s a l e s  f o r  a l l  s t o r e s  t o g e t h e r ,  t h a t  t h e  c e l l o p h a n e  
o v e r w r a p p e d  c a r t o n  was p r e f e r r e d  o v e r  t h e  s t a n d a r d  c a r t o n .  
I t  c a n  n o t  b e  s t a t e d  c a t e g o r i c a l l y  t h a t  t h e  c e l l o p h a n e  
w r a p p e d  c a r t o n  was p r e f e r r e d  s i n c e  c u s t o m e r s  i n  o ne  s t o r e  
showed no p r e f e r e n c e  and  i n  a n o t h e r  t h e y  a c t u a l l y  p r e f e r r e d
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t h e  s t a n d a r d  c a r t o n .  F u r t h e r m o r e ,  t h e  D i f f e r e n c e  c h i - s q u a r e  
was a l s o  h i g h l y  s i g n i f i c a n t  w h ic h  r e f l e c t s  t h e  d i f f e r e n c e  
i n  s t r e n g t h  o f  co n su m er  p r e f e r e n c e  from s t o r e  t o  s t o r e .
S t o r e  I I I ,  t h e  s t o r e  i n  w h ich  t h e  p r e f e r e n c e  f o r  
t h e  s t a n d a r d  c a r t o n  was i n d i c a t e d ,  was t h e  one  s t o r e  i n  t h e  
e x p e r i m e n t  w h i c h  had  a v e r t i c a l  g l a s s  e n c l o s e d  d i s p l a y  c a s e .  
The g l a s s  windows o f  t h i s  d i s p l a y  c a s e  may h a v e  r e d u c e d  t h e  
l i g h t  r e f l e c t i n g  q u a l i t y  o f  t h e  c e l l o p h a n e  w r a p p in g  w h ic h  
w ou ld  a c c o u n t  f o r  t h e  l a c k  o f  consum er  r e s p o n s e  t o  t h e  
c e l l o p h a n e  w rapp ed  c a r t o n .
I t  w ou ld  seem ,  n e v e r t h e l e s s ,  t h a t  t h e  m an n e r  i n  
w h ic h  e g g s  a r e  d i s p l a y e d ,  a s  w e l l  a s  b a s i c  d i f f e r e n c e s  i n  
c u s t o m e r  p r e f e r e n c e s ,  a r e  i n v o l v e d .  I n  c e r t a i n  s t o r e s  t h e r e  
was a m ark ed  p r e f e r e n c e  f o r  c e l l o p h a n e  w ra p p ed  c a r t o n s  r e l a ­
t i v e  t o  s t a n d a r d  c a r t o n s .  I n  o t h e r s ,  t h i s  was n o t  t h e  c a s e .  
The p r o b le m  o f  i d e n t i f y i n g  t h e  c h a r a c t e r i s t i c s  o f  s t o r e s  
a n d  t h e i r  c u s t o m e r s  w h ic h  c a u s e  t h e  c e l l o p h a n e  o v e rw r a p p e d  
c a r t o n  t o  be  p r e f e r r e d  c o u l d  w e l l  be  c o n s i d e r e d  i n  f u t u r e  
r e s e a r c h .  The p r a c t i c e  o f  o v e r w r a p p i n g  m i g h t  b e  l i m i t e d  t o  
t h e  s t o r e s  w h e re  i t  a d d e d  m o s t  t o  c o n su m er  s a t i s f a c t i o n .
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S t a n d a r d  V e r s u s  P l a s t i c  C a r t o n s  W i th  a_ F o u r  C e n t  
Added M a r k - u p : A m a t c h e d - l o t  c o m p a r i s o n  o f  s a l e s  was made
b e t w e e n  t h e  s t a n d a r d  c a r t o n  a nd  t h e  c l e a r  p l a s t i c  c o n t a i n e r .  
I n  t h i s  i n s t a n c e  a p r i c e  d i f f e r e n t i a l  was i n v o l v e d  i n  t h a t  
t h e  p l a s t i c  c o n t a i n e r  was s o l d  a t  a p r i c e  o f  f o u r  c e n t s  
a b o v e  t h e  s t a n d a r d  c a r t o n .
A l t h o u g h  a s t a t i s t i c a l  a n a l y s i s  was c o n d u c t e d ,  i t  
was s c a r c e l y  n e c e s s a r y  b e c a u s e  t h e  p r e f e r e n c e  f o r  t h e  s t a n d ­
a r d  c a r t o n  was v e r y  d e f i n i t e .  O n ly  12 p e r c e n t  o f  t h e  t o t a l  
s a l e s  o f  t h e  e x p e r i m e n t  w e r e  p a c k e d  i n  p l a s t i c  c a r t o n s  
( T a b l e  I V ) .  I n  S t o r e  Number I I ,  p l a s t i c  c a r t o n e d  e g g s  
a c c o u n t e d  f o r  o n l y  s e v e n  p e r c e n t  o f  t o t a l  s a l e s .  C o n s i s t ­
e n t l y  i n  e v e r y  s t o r e ,  s t a n d a r d  c a r t o n s  w e re  p r e f e r r e d  o v e r  
t h e  p l a s t i c ,  a l b e i t  i t  i s  n o t e d  t h a t  t h e  D i f f e r e n c e  c h i -  
s q u a r e  was a l s o  s i g n i f i c a n t  a t  t h e  o n e  p e r c e n t  l e v e l .  T h is  
i n d i c a t e s  o n l y  t h a t  t h e  s t r e n g t h  o f  p r e f e r e n c e  f o r  s t a n d a r d  
c a r t o n s  v a r i e d  among s t o r e s .  S a l e s  o f  eggs  i n  s t a n d a r d  c a r ­
t o n s  w ere  s i g n i f i c a n t l y  h i g h e r  t h a n  p l a s t i c  c a r t o n s  i n  e v e r y  
s t o r e .
The e f f e c t  on  s a l e s  o f  t h e  p r i c e  d i f f e r e n t i a l  c a n  
n o t  b e  s e p a r a t e d  f rom  p r e f e r e n c e  o r  l a c k  o f  p r e f e r e n c e  f o r  
t h e  c l e a r  p l a s t i c  c a r t o n .  The e x p e r i m e n t  was n o t  d e s i g n e d
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-TABLE IV. CHI-SQUARE ANALYSIS OF SALES OF EGGS IN STANDARD
CARTONS VERSUS PLASTIC CARTONS WITH A FOUR CENT
ADDED MARK-UP
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960 t h r o u g h  J u n e  7 ,  1960
S t o r e
Number
T o t a l
S a l e s
S t a n d a r d
S a l e s
P l a s t i c
S a l e s
D e g r e e s  o f  C h i -  
Freedora S q u a r e
I 1 ,0 7 8 932 146 1 5 7 3 .1 0 * *
I I 730 665 65 1 4 9 3 .1 5 * *
I I I 983 914 69 1 7 2 6 .3 7 * *
IV 880 739 141 1 4 0 6 .3 7 * *
V 628 544 8 4 . 1 3 3 6 .9 4 * *
P o o l e d  X2 5 2 , 5 3 5 . 9 3 * *
T o t a l 4 ,2 9 9 3 ,7 9 4 505 1 2 , 5 1 6 . 2 9 * *
D i f f e r e n c e ( h e t e r o g e n e i t y ) 4 1 9 .6 4 * *
* * S i g n i f i c a n t  a t  t h e  o ne  p e r c e n t  l e v e l .
t o  a c c o m p l i s h  t h i s .  C o n s e q u e n t l y ,  t h e  f a c t  t h a t  t h e  r e s u l t s  
d i f f e r  q u i t e  r a d i c a l l y  f rom some p r e v i o u s  e x p e r i m e n t s  c o n ­
c e r n i n g  p a c k a g e s  w h ic h  a l l o w  v i s u a l  i n s p e c t i o n  o f  t h e  p r o d ­
u c t ,  s h o u l d  n o t  be  e n t i r e l y  c o n s t r u e d  t o  i n d i c a t e  a l a c k  o f  
d e s i r e  -to s e e  t h e  p r o d u c t  p r i o r  t o  i t s  p u r c h a s e .  The l a c k
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o f  p r e f e r e n c e  f o r  t h e  p l a s t i c  c a r t o n  c o u ld  h av e  been  th e  
r e s u l t  o f  th e  p r i c e  premium. I t  m igh t a l s o  have  been  ca u se d  
by th e  f a c t  t h a t  t h i s  c a r to n  was r e l a t i v e l y  new i n  th e  s u p e r ­
m ark ets  where i t  was t e s t e d .  A t h i r d  f a c t o r  may have b een  
t h e  f r a g i l e  ap p earan ce  o f  th e  c a r t o n .  L a s t l y ,  th e  f a c t  t h a t  
t h e  i d e n t i f y i n g  brand name was o f  n e c e s s i t y  much l e s s  prom­
i n e n t  on th e  p l a s t i c  c a r t o n  compared to  th e  s ta n d a r d  c a r to n  
may w e l l  have a f f e c t e d  consumer p r e f e r e n c e  f o r  th e  c l e a r  
p l a s t i c  c a r t o n .  T h ese  v a r io u s  p o s s i b i l i t i e s  n o t w i t h s t a n d ­
i n g ,  s ta n d a r d  c a r t o n s  w ere  d e f i n i t e l y  p r e f e r r e d  by consum ers  
o v e r  t h e  c l e a r  p l a s t i c  c o n t a i n e r s  i n  t h i s  m atched co m p a riso n .
Standard  V ersus P l a s t i c  C artons With a Seven  Cent  
Added M ark-up: S a l e s  o f  s ta n d a r d  c a r to n s  m atched w i t h
p l a s t i c  c a r t o n s  w i t h  a s e v e n  c e n t  added mhrk-up were a n a ­
ly z e d  to  d e ter m in e  i f  consumer p r e f e r e n c e  e x i s t e d  f o r  one  
o r  th e  o t h e r .  P r e f e r e n c e  was assumed t o  e x i s t  i f  th e  r a t i o  
o f  s a l e s  d e v ia t e d  s i g n i f i c a n t l y  from one  to  o n e .  The p r o b ­
lem s d i s c u s s e d  p r e v i o u s l y ,  r e l a t i n g  to  e f f e c t s  o f  p r i c e  on  
s a l e s ,  a p p ly  i n  t h i s  i n s t a n c e  to  an e v en  g r e a t e r  e x t e n t .
A c h i - s q u a r e  a n a l y s i s  a g a in  i n d i c a t e d  a s t r o n g  
p r e f e r e n c e  f o r  th e  s ta n d a r d  c o n t a i n e r  o v e r  t h e  c l e a r  p l a s t i c  
c a r t o n  (T a b le  V ) .  S a le s  o f  eg g s  i n  p l a s t i c  c a r t o n s  ranged
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TABLE V. CHI-SQUARE ANALYSIS OF SALES OF EGGS IN STANDARD
CARTONS VERSUS PLASTIC CARTONS WITH A SEVEN CENT
ADDED MARK-UP
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960  t h r o u g h  J u n e  7 ,  1960
S t o r e
Number
T o ta l
S a le s
Standard
S a le s
P l a s t i c
S a le s




I 900 841 59 1 6 7 9 .4 7 * *
I I 570 451 119 1 1 9 3 .3 8 * *
I I I 1 ,2 4 7 1 ,1 4 0 107 1 8 5 5 .7 2 * *
IV 1 ,3 6 9 1,201 168 1 7 7 9 .4 7 * *
V 515 442 73 1 2 6 4 .3 9 * *
P oo led X2 5 2 , 7 7 2 . 4 3 * *
T o ta l 4 , 6 0 1 4 ,0 7 5 526 1 2 , 7 3 7 . 5 4 * *
D i f f e r e n c e  ( h e t e r o g e n e i t y ) 4 3 4 .8 9 * *
^ S i g n i f i c a n t  a t t h e  one p e r c e n t  l e v e l .
from 6 , 6 to  2 0 .9 p e r c e n t  o f th e  t o t a l eg g  s a l e s  i n th e  f i v e
s t o r e s .  The o v e r - a l l  a v e r a g e  o f  p l a s t i c  c a r t o n  s a l e s  was
1 1 . 4  p e r c e n t ,  e s s e n t i a l l y  t h e  same p r o p o r t i o n  o f  p l a s t i c ' t o  
s t a n d a r d  c a r t o n s  t h a t  was s o l d  when t h e  p r i c e  d i f f e r e n t i a l  
b e tw e e n  t h e  two c a r t o n s  was o n l y  f o u r  c e n t s .  C h i - s q u a r e  
v a l u e s  w e r e  s i g n i f i c a n t  a t  t h e  o n e  p e r c e n t  l e v e l  f o r  a l l
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s t o r e s ,  f o r  t o t a l  s a l e s  and  f o r  D i f f e r e n c e  o r  H e t e r o g e n e i t y .  
The l a t t e r  a g a i n  i n d i c a t e d  a v a r i e d  r e s p o n s e  among s t o r e s .  
P r e f e r e n c e  f o r  t h e  s t a n d a r d  c a r t o n  i n  some o f  t h e  s t o r e s ,  
n o t a b l y  S t o r e s  Number I  and  I I I ,  was  s t r o n g e r  t h a n  i n  t h e  
o t h e r s .
C e llo p h a n e  Wrapped C artons Versus P l a s t i c  With £
F o u r  C e n t  Added M a r k - u p : A s i m i l a r  c o m p a r i s o n  a s  b e f o r e
was made u s i n g  a c e l l o p h a n e  o v e rw r a p p e d  c a r t o n  a n d  t h e  c l e a r  
p l a s t i c  c o n t a i n e r .  S i n c e  c o n su m e rs  p r e f e r r e d  t h e  s t a n d a r d  
c a r t o n  o v e r  t h e  c l e a r  p l a s t i c ,  i t  m i g h t  b e  e x p e c t e d  t h a t  
t h e y  w ou ld  a l s o  p r e f e r  t h e  c e l l o p h a n e  c a r t o n  o v e r  t h e  
p l a s t i c .  T h i s  p r o v e d  t o  be  t h e  c a s e  i n  t h a t  c e l l o p h a n e  
w ra p p ed  c a r t o n s  o u t s o l d  t h e  p l a s t i c  c o n t a i n e r  i n  e v e r y  s t o r e .  
S a l e s  o f  e g g s  i n  p l a s t i c  c a r t o n s  r a n g e d  f r o m  1 0 .2  t o  2 1 . 8  
p e r c e n t  o f  t o t a l  egg  s a l e s  among t h e  v a r i o u s  s t o r e s  ( T a b l e  
V I ) .  The w e i g h t e d  a v e r a g e  was 1 2 . 6  p e r c e n t  w h ich  i s  n o t  
g r e a t l y  d i f f e r e n t  f rom t h e  p r o p o r t i o n  o f  p l a s t i c  c a r t o n s  
t o  t o t a l  s a l e s  f o r  t h e  p r e v i o u s l y  d i s c u s s e d  m a tc h e d  l o t s .
C e l l o p h a n e  Wrapped C a r t o n s  V e rsu s  P l a s t i c  W ith  a_ 
S e v e n  C e n t  Added M a r k - u p : A m a t c h e d - l o t  c o m p a r i s o n  o f
s a l e s  was made b e tw e e n  c e l l o p h a n e  w rapp ed  c a r t o n s  and p l a s ­
t i c  c a r t o n s  w i t h  a s e v e n  c e n t  p r i c e  d i f f e r e n t i a l .  L ik e  t h e
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TABLE V I. CHI-SQUARE ANALYSIS OF SALES OF EGGS IN CELLOPHANE
WRAPPED CARTONS VERSUS PLASTIC CARTONS WITH A FOUR
CENT ADDED MARK-UP
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a
A p r i l  2 6 ,  1960 t h r o u g h  J u n e  7 ,  1960
S t o r e
Number
T o t a l
S a l e s
C e l l o p h a n e  P l a s t i c  
S a l e s  S a l e s
D e g r e e s  o f  C h i -  
Freedom S q u a r e
I 999 892 107 1 6 1 6 .8 4 * *
I I 730 571 159 1 2 3 2 .5 3 * *
I I I 1 ,1 0 3 962 141 1 6 1 1 .1 0 * *
IV 1 , 3 1 0 1 ,1 7 5 135 1 8 2 5 .6 5 * *
V 751 674 77 1 4 7 4 .5 8 * *
2
P o o l e d  X 5 2 , 7 6 0 . 6 9 * *
T o t a l 4 ,8 9 3 4 , 2 7 4 619 1 2 , 7 3 0 . 2 3 * *
D i f f e r e n c e  ( h e t e r o g e n e i t y ) - 4 3 0 .4 6 * *
^ S i g n i f i c a n t  a t  t h e  o ne  p e r c e n t  l e v e l .
t h r e e  p r e v i o u s  t e s t s  d i s c u s s e d ,  a s t r o n g  p r e f e r e n c e  f o r  t h e  
s t a n d a r d  c a r t o n  ( o v e r w r a p p e d  i n  t h i s  i n s t a n c e )  was d i s p l a y e d .
The p r o p o r t i o n  o f  d o z e n s  s o l d  i n  p l a s t i c  c o n t a i n e r s  t o  t o t a l  
s a l e s  r a n g e d  f rom 9 . 0  t o  1 5 . 7  p e r c e n t .  The w e i g h t e d  a v e r a g e  
was 10 .6  p e r c e n t ,  s l i g h t l y  l e s s  t h a n  t h e  a v e r a g e  f o r  t h e  p l a s ­
t i c  c o n t a i n e r  when s o l d  a t  o n l y  a f o u r  c e n t  premium ( T a b l e  V I I ) .
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TABLE V II . CHI-SQUARE ANALYSIS OF SALES OF EGGS IN CELLOPHANE
WRAPPED CARTONS VERSUS PLASTIC CARTONS WITH A
SEVEN CENT ADDED MARK-UP
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960 t h r o u g h  J u n e  7 ,  1960
S t o r e
Number
T o t a l
S a l e s
C e l l o p h a n e
S a l e s
P l a s t i c
S a l e s
D e g r e e s  o f  C h i -  
Freedom S q u a r e
I 1 ,1 0 5 1 ,0 0 5 100 1 7 4 1 .2 0 * *
I I 828 719 109 1 4 4 9 .4 0 * *
I I I 1 ,0 2 8 932 96 1 6 7 9 .8 6 * *
IV 1 , 1 7 0 986 184 1 5 4 9 .7 5 * *
V 960 908 52 1 7 6 3 .2 7 * *
P o o le d x 2 5 3 , 1 8 3 . 4 7 * *
T o t a l  5 , 0 9 1  4 , 5 5 0  541 1 3 , 1 5 6 . 9 6 * *
D i f f e r e n c e  ( h e t e r o g e n e i t y )  4 2 6 .5 1 * *
* * S i g n i f i c a n t  a t  t h e  o n e  p e r c e n t  l e v e l .
C o n s i s t e n t l y  i n  a l l  s t o r e s  t h e  o v e rw r a p p e d  c a r t o n s  o u t s o l d  
t h e  p l a s t i c .
T h u s ,  s t a n d a r d  c a r t o n s  and  c e l l o p h a n e  o v e rw r a p p e d  
c a r t o n s  w e r e  p r e f e r r e d  o v e r  p l a s t i c  c a r t o n s .  F u r t h e r m o r e ,  
t h e  c e l l o p h a n e  w ra p p e d  c a r t o n  was p r e f e r r e d  o v e r  i t s  u n ­
w ra p p e d  c o u n t e r p a r t .  The s t r e n g t h  o f  p r e f e r e n c e s  v a r i e d
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among s t o r e s  i n  ea ch  i n s t a n c e .  I t  was a l s o  n o te d  t h a t  t h e r e  
was l i t t l e  d i f f e r e n c e  i n  p r o p o r t io n  o f  d o zen s  s o ld  i n  p l a s ­
t i c  c a r t o n s  when th e  p r i c e  d i f f e r e n t i a l  was v a r ie d  from fo u r  
c e n t s  to  s e v e n  c e n t s .
Consumer A c c e p ta n c e  f o r  C arton  Type
A lth o u g h  i t  i s  o f  more than  p a s s i n g  i n t e r e s t  to  know 
what ty p e  egg  c a r t o n s  consum ers p r e f e r ,  o f  more im p o r ta n c e  
to  t h e  egg  i n d u s t r y  i s  w h eth er  o r  n o t  b e t t e r  m e r c h a n d is in g  
w i l l  i n c r e a s e  t o t a l  s a l e s .  I t  has b een  shown t h a t  consum ers  
p r e f e r  th e  s ta n d a r d  2 x 6  paperboard c a r to n  o v e r  c l e a r  p l a s ­
t i c  c a r t o n s ,  and t h a t  th e  c e l lo p h a n e  overw rap i s  p r e f e r r e d  
o v e r  th e  s ta n d a r d  c a r t o n .  However, i t  can  n o t  be  deduced  
from th e  f i n d in g s  d i s c u s s e d  th u s  f a r  t h a t  eg g  con su m p tion  
w i l l  be in c r e a s e d  i f  th e  i n d u s t r y  f o l l o w s  t h e  p r e f e r e n c e s  
i n d i c a t e d .
I t  i s  th e  p u rp o se  o f  t h i s  s e c t i o n  o f  th e  r e p o r t  t o  
b r in g  to  l i g h t  w h eth er  o r  n o t  egg  co n su m p tion  i s  i n c r e a s e d  
as th e  r e s u l t  o f  t h e s e  v a r io u s  m e r c h a n d is in g  p r a c t i c e s .  I t  
i s  assumed t h a t  s a l e  o f  e g g s  i s  synonymous w i t h  egg  c o n ­
su m p tio n . I f  egg  s a l e s  a r e  shown to  i n c r e a s e  f o r  a g iv e n  
v a r i a b l e  o r  c o m b in a t io n  o f  m e r c h a n d is in g  p r a c t i c e s ,  th en  i t  
i s  c o n s id e r e d  t h a t  eg g  consu m ption  to o  has i n c r e a s e d .
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W i t h o u t  b e l a b o r i n g  t h e  p o i n t ,  i t  c a n  b e  s e e n  t h a t  t h e  t i m e  
p e r i o d s  o f  o n e  week w e r e  g e n e r a l l y  l o n g  e n ou g h  t o  a l l o w  
c o n s u m p t i o n  o f  t h e  p u r c h a s e d  p r o d u c t .  S i n c e  e g g s  a r e  o f  a 
p e r i s h a b l e  n a t u r e ,  h o u s e w i v e s  t e n d  t o  buy  o n l y  w h a t  w i l l  be  
consum ed p r i o r  t o  t h e  n e x t  s h o p p i n g  d a y .
S a l e s  o f  C o m b in a t io n s  o f  Egg C a r t o n  T y p e s ; To a s e e r  
t a i n  w h ic h  i f  a n y  c o m b i n a t i o n s  o f  egg  c a r t o n  t y p e s  i n c r e a s e d  
eg g  c o n s u m p t i o n ,  t h e  two p a r t s  o f  e a c h  m a tc h e d  d i s p l a y  w e re  
c o m b in e d .  The a v e r a g e  num ber  o f  d o z e n s  s o l d  o f  e a c h  c o m b i ­
n a t i o n  was t h e n  c o m p u ted  ( T a b l e  V I I I ) .  S a l e s  w e re  a l s o  c o n ­
v e r t e d  t o  a p e r  o n e  h u n d r e d  c u s t o m e r  b a s i s .
I t  i s  e v i d e n t  from t h e s e  d a t a  t h a t  t h e  c o m b i n a t i o n  
w h i c h  s o l d  t h e  l e a s t  num ber  o f  d o z e n s  was t h e  s t a n d a r d  and  
c l e a r  p l a s t i c  c a r t o n s  w i t h  t h e  a d d e d  m a r k - u p  o f  f o u r  c e n t s  
o n  t h e  p l a s t i c  c a r t o n .  T h i s  c o m b i n a t i o n  had  a n  a v e r a g e  s a l e  
o f  8 5 9 . 8  d o z e n s  p e r  w eek .  T h i s  am oun ts  t o  3 5 . 8  c a s e s  p e r  
week i n  e a c h  s t o r e .  T h i s  p a r t i c u l a r  c o m b i n a t i o n  was i n  u s e  
i n  t h e  g r o c e r y  c h a i n  j u s t  p r i o r  t o  t h e  s t a r t  o f  t h e  e x p e r i ­
m e n t .  I t  r e s u l t e d  I n  t h e  s a l e  o f  1 0 . 6  d o z e n s  on  a p e r  o n e
13h u n d r e d  c u s t o m e r  b a s i s  f o r  a l l  f i v e  s t o r e s  c o m b in e d .
13 S ee  A p p e n d ix  C f o r  num ber  o f  d o z e n s  s o l d  o f  t h e  
v a r i o u s  c o m b i n a t i o n s  o r  t r e a t m e n t s  i n  i n d i v i d u a l  s t o r e s .
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TABLE V I I I .  AVERAGE NUMBER OF DOZENS OF EGGS SOLD FOR 
VARIOUS COMBINATIONS OF CARTON TYPES
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960 t h r o u g h  J u n e  7, 1960
T r e a t m e n t
A v e ra g e
Weekly
S a l e s
S a l e s  
p e r  100 
C u s to m e rs
Dozens
S t a n d a r d  & P l a s t i c  a t  4<^ 8 5 9 .8 10.6
S t a n d a r d  & P l a s t i c  a t  7c 9 2 0 .2 11.8
S t a n d a r d  & C e l l o p h a n e 9 3 7 .8 12.0
C e l l o p h a n e  & P l a s t i c  a t  4<? 9 7 8 .6 12.6
C e l l o p h a n e  & P l a s t i c  a t  7<? 1 , 0 1 8 . 2 1 3 .2
W e ig h te d  A v e r a g e 9 4 2 .9 12.0
C o m b i n a t i o n  a c t u a l l y  i n  u s e  b e f o r e  s t a r t  o f  e x p e r i ­
m en t  .
The d i s p l a y  c o m b i n a t i o n  w h i c h  s o l d  t h e  g r e a t e s t  num­
b e r  o f  d o z e n s  was t h e  c e l l o p h a n e  w ra p p e d  c a r t o n  a n d  t h e  
p l a s t i c  c a r t o n  w i t h  t h e  s e v e n  c e n t  p r i c e  d i f f e r e n t i a l .  The 
a v e r a g e  f o r  t h i s  t r e a t m e n t  was 1 , 0 1 8 . 2  d o z e n s  p e r  s t o r e  o r
4 2 . 4  c a s e s  a w eek .  S a l e s  p e r  one  h u n d r e d  c u s t o m e r s  were  1 3 . 2  
d o z e n s .  T h i s  a m o u n ts  t o  a n  i n c r e a s e  o f  2 . 6  o r  n e a r l y  3 d o z e n s
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o v e r  t h e  l o w e s t  t r e a t m e n t .  Thus, on th e  b a s i s  o f  "raw  
data"  a l o n e ,  i t  would a p p ea r  t h a t  egg  s a l e s  w ere  n o t  th e  
same among t h e  v a r io u s  d i s p l a y s  and t h a t  egg  con su m p tion  
can b e  i n c r e a s e d  by  th e  a d o p t io n  o f  m e r c h a n d is in g  p r a c t i c e s  
su ch  a s  th e  c o m b in a t io n  o f  c e l lo p h a n e  overw raps and c l e a r  
p l a s t i c  c a r t o n s  w here t h e  p l a s t i c  i s  s o ld  w i t h  a s e v e n  c e n t  
added m ark-up.
Customer C o u n t: The number o f  c u sto m e rs  who made 
p u r c h a se s  i n  each  s t o r e  was o b t a in e d  from c a s h  r e g i s t e r  
t o t a l s .  One cu sto m er  u n i t  was r e c o r d e d  fo r  e a c h  c a s h  r e g i s ­
t e r  t o t a l .  D a i ly  t o t a l s  w ere  th e n  added t o g e t h e r  to  o b t a in  
w e e k ly  cu sto m er  t r a f f i c .  T h is  method o f  o b t a i n in g  cu sto m er  
c o u n t ,  h ow ever , has some known draw b ack s. When th e  p u r c h a se s  
o f  s e v e r a l  c u s to m e r s  a r e  p la c e d  on  one b i l l ,  th e y  ap p ear  a s  
o n ly  on e  cu stom er  u n i t .  A ls o  when p u r c h a se s  a r e  t o t a l e d  by  
m is ta k e  i n  th e  c a sh  r e g i s t e r ,  t h i s  t o t a l  i s  added t o  th e  
d i a l s  o f  th e  m achine and cou n ted  a s  a cu sto m er  u n i t .  A 
t h i r d  sh o r tc o m in g  i s  t h a t  t h e r e  i s  no way to  s e p a r a t e  c u s ­
tom ers who a r e  i n  th e  s t o r e s  f o r  t h e i r  w e ek ly  g r o c e r y  b u y in g  
from t h o s e  who m e r e ly  s t o p  i n  f o r  i n c i d e n t a l  sh o p p in g .
D e s p i t e  t h e  above  l i m i t a t i o n s  i t  was an e a s y  and 
i n e x p e n s iv e  way t o  c o l l e c t  th e  n eed ed  d a t a .  What was l o s t
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i n  p r e c i s i o n  was p r o b a b l y  r e l a t i v e l y  m i n o r .  F o r  e x a m p le ,  
i f  m ore  t h a n  one  c u s t o m e r ' s  p u r c h a s e s  w e re  p l a c e d  o n  one  
b i l l ,  t h e n  i n  m o s t  i n s t a n c e s  t h e  p e r s o n s  i n v o l v e d  w e re  
a c t u a l l y  s h o p p i n g  a s  a u n i t .  The num ber  o f  t i m e s  p u r ­
c h a s e s  w e re  t o t a l e d  by  m i s t a k e  was a l s o  c o n s i d e r e d  t o  be  
n e g l i g i b l e .  F i n a l l y ,  t h e  f a c t  t h a t  c a s u a l  s h o p p e r s  c a n  
n o t  b e  s e p a r a t e d  from t h o s e  d o i n g  r e g u l a r  g r o c e r y  s h o p p i n g  
i s  n o t  r e a l l y  a p r o b l e m  e x c e p t  i n s o f a r  a s  t h i s  d e c r e a s e s  
t h e  c o r r e l a t i o n  b e t w e e n  egg s a l e s  a n d  v o lu m e  o f  c u s t o m e r  
t r a f f i c .
G r o c e r y  s a l e s  c o u l d  h a v e  b e e n  u s e d  i n s t e a d  o f  
c u s t o m e r  u n i t s  t o  a d j u s t  f o r  v a r i a b i l i t y  i n  egg  s a l e s .  
M acG regor  d i s c u s s e d  t h e  c h o i c e  i n  t h e  f o l l o w i n g  m anner :
" W i t h i n  a s t o r e  t h e  v a r i a t i o n  i n  egg  s a l e s  
a s s o c i a t e d  w i t h  c u s t o m e r  a n d  g r o c e r y  s a l e s  v a r i ­
a t i o n  i s  a p p r e c i a b l e .  However ,  t h e  num ber  o f  
c u s t o m e r s  a n d  g r o c e r y  s a l e s  a r e  h i g h l y  c o r r e l a ­
t e d .  No a p p r e c i a b l e  g a i n  i s  made b y  u s i n g  b o t h  
t h e s e  v a r i a b l e s  t o  e x p l a i n  egg  s a l e s  v a r i a b i l i t y .  
One o f  t h e s e  v a r i a b l e s  e x p l a i n s  a l m o s t  a s  much 
o f  t h e  v a r i a t i o n  i n  egg  s a l e s  a s  b o t h  a l t h o u g h  
t h e  v a r i a t i o n  i n  e g g  s a l e s  t e n d s  t o  b e  more  
h i g h l y  c o r r e l a t e d  w i t h  g r o c e r y  s a l e s  t h a n  w i t h  
num ber  o f  c u s t o m e r s .
14M a cG reg o r ,  0£ .  c i t . , p .  1 2 .
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The g r o c e r y  c h a i n  m anagem ent  was a p p r o a c h e d  c o n ­
c e r n i n g  t h e  p o s s i b i l i t y  o f  o b t a i n i n g  g r o c e r y  s a l e s  d a t a  f o r  
u s e  i n  t h e  c o v a r i a n c e  a n a l y s i s .  The c h a i n  m anagem ent  was 
r e l u c t a n t ,  h o w e v e r ,  t o  d i v u l g e  t h i s  i n f o r m a t i o n  b e c a u s e  o f  
i t s  c o n f i d e n t i a l  n a t u r e .  C o n s e q u e n t l y ,  t h e  c u s t o m e r  c o u n t  
was s e t t l e d  u po n  a s  a s a t i s f a c t o r y  a l t e r n a t i v e  b o t h  f o r  t h e  
g r o c e r y  c h a i n  and  f o r  t h e  w r i t e r .
W eekly  c u s t o m e r  t r a f f i c  i n  t h e  f i v e  s t o r e s  v a r i e d  
from a low o f  6 ,3 3 8  t o  a h i g h  o f  9 , 2 0 6  p e r  s t o r e  ( T a b l e  I X ) .
TABLE IX. WEEKLY CUSTOMER COUNT BY STORES
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960 t h r o u g h  J u n e  7 ,  1960
S t o r e
Number
Week B e g i n n i n g









31 A v e r a g e
Number o f C u s to m e rs
I 7 ,3 0 4 7 ,8 5 9 7 ,2 4 6 7 ,8 0 1 8 , 1 0 7 7 ,6 6 3
I I 6 ,9 2 1 6 ,3 3 8 6 ,6 6 6 6 , 4 8 0 6 ,7 5 1 6 , 6 3 1
I I I 8 ,6 0 7 3 ,0 6 8 8 ,2 2 0 7 ,7 9 5 3 , 8 6 0 8 , 3 1 0
IV 8 , 2 5 0 7 , 7 4 2 9 , 0 9 2 7 ,8 8 6 7 ,9 9 6 8 , 1 9 3
V 8 ,1 4 3 8 , 0 0 4 7 ,9 5 6 3 , 2 8 5 9 , 2 0 6 8 , 3 1 9
T o t a l 3 9 ,2 2 5  3 8 ,0 1 1  3 9 , 1 8 0  3 8 ,2 4 7  4 0 , 9 2 0  7 ,8 2 3
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The w e i g h t e d  a v e r a g e  f o r  a l l  s t o r e s  d u r i n g  a l l  f i v e  t i m e  
p e r i o d s  was 7 ,8 2 3  o r  r o u g h l y  1 , 3 0 0  c u s t o m e r s  p e r  d a y  f o r  
e a c h  s t o r e .  As c a n  b e  s e e n ,  t h e  s t o r e s  w e r e  o f  a p p r o x i ­
m a t e l y  t h e  same s i z e  w i t h  r e s p e c t  t o  n u m b ers  o f  c u s t o m e r s  
w i t h  t h e  e x c e p t i o n  o f  S t o r e  Number I I .  T h i s  s t o r e  a v e r a g e d  
o n l y  1 , 1 0 0  c u s t o m e r s  p e r  d a y .
S t a t i s t i c a l  A n a l y s i s  o f  t h e  L a t i n  S q u a r e  D e s i g n
A n a l y s i s  o f  v a r i a n c e  t e c h n i q u e s  w e r e  u s e d  t o  d e t e r ­
m in e  i f  t h e  d i f f e r e n c e  i n  s a l e s  o f  t h e  v a r i o u s  c a r t o n  com­
b i n a t i o n s  was r e a l  o r  m e r e l y  due  t o  c h a n c e . ^  The t e c h n i q u e  
u s e d  was t h e  s t a n d a r d  l a  t i n  s q u a r e  a n a l y s i s .  T h i s  d e s i g n  i s
so  a r r a n g e d  s u c h  t h a t  t h e  m a j o r  s o u r c e s  o f  v a r i a t i o n  a r e
16
r e p r e s e n t e d  by  d i f f e r e n c e s  among row s and  c o lu m n s .  Con­
s e q u e n t l y ,  s t o r e s  w e re  s e l e c t e d  f o r  c o lu m ns  and  weeks  w e r e  
c h o s e n  t o  r e p r e s e n t  r o w s .  The f i v e  m e r c h a n d i s i n g  c o m b in a ­
t i o n s  t e r m e d  t r e a t m e n t s  w e re  r a n d o m iz e d  w i t h i n  t h e  d e s i g n  
b y  s t o r e s  and  w e e k s .
The l a t i n  s q u a r e  was a n a l y z e d  b y  a n a l y s i s  o f  v a r i a n c e  
f o r  c u s t o m e r  u n i t s ,  t e r m e d  (X ) ,  num ber  o f  d o z e n s  o f  e g g s  p u r ­
c h a s e d ,  t e r m e d  ( Y ) , an d  f o r  (X) and  (Y) t o g e t h e r .  A n a l y s i s
15 D o m in ic k ,  0£ .  c i t . , p .  4 .  
■ ^ I b i d . ,  p .  4 .
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o f  c o v a r i a n c e  was t h e n  u s e d  t o  c o r r e c t  t h e  (Y) v a l u e s  f o r  
d i f f e r e n c e s  i n  num b ers  o f  c u s t o m e r  u n i t s .
The num ber  o f  d o z e n s  p u r c h a s e d  o f  e a c h  t r e a t m e n t  
w e r e  a d j u s t e d  f o r  num bers  o f  c u s t o m e r  u n i t s  and  t h e n  c o n - ,  
v e r t e d  t o  d o z e n s  s o l d  p e r  o n e  h u n d r e d  c u s t o m e r s .  I t  was 
t h e n  p o s s i b l e  t o  make c o m p a r i s o n s  o f  t r e a t m e n t s  t o  d e t e r ­
m in e  t h e  e f f e c t s  o f  m e r c h a n d i s i n g  p r a c t i c e s  on e g g  s a l e s  
w i t h  t h e  e f f e c t  o f  num ber  o f  c u s t o m e r s  rem o v e d .
A n a l y s i s  o f  D i f f e r e n c e s  i n  Numbers o f  C u s t o m e r s : 
T h e r e  was a t o t a l  o f  25 c e l l s  i n  t h e  l a t i n  s q u a r e  d e s i g n  
r e s u l t i n g  i n  24 d e g r e e s  o f  f r e e d o m  o r  o n e  l e s s  t h a n  t h e  
n um ber  o f  c o m p o n e n t s .  D i f f e r e n c e s  i n  n u m b ers  o f  c u s t o m e r  
u n i t s  a t t r i b u t e d  t o  s t o r e s  o r  t o  weeks v /e re  a ssum ed  t o  be  
s i g n i f i c a n t ,  b u t  w e re  n o t  o f  i n t e r e s t .  E f f e c t s  d u e  t o  
d i f f e r e n c e s  i n  c u s t o m e r  u n i t s  among s t o r e s  and o r  weeks 
h ad  b e e n  removed by r a n d o m i z i n g  t h e  t r e a t m e n t s  among t h e  
rows a nd  c o lu m n s .  The F v a r i a n c e  r a t i o  com puted  f o r  t r e a t ­
m e n t s  o f  0 .6 8 2  i n d i c a t e s  t h a t  t h e r e  was no  s i g n i f i c a n t  
d i f f e r e n c e  i n  num ber  o f  c u s t o m e r s  h a v i n g  t h e  o p p o r t u n i t y  
t o  p u r c h a s e  a n y  o f  t h e  f i v e  egg  m e r c h a n d i s i n g  c o m b i n a t i o n s  
( T a b l e  X ) .
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TABLE X. ANALYSIS OF VARIANCE OF CUSTOMER UNITS AMONG STORES, 
WEEKS AND TREATMENTS
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960  t h r o u g h  J u n e  7 ,  1960
S o u r c e
o f
V a r i a t i o n





S q u a r e s
Mean
S q u a r e s
T o t a l 24 1 4 , 0 1 5 , 6 1 0 5 8 3 , 9 8 3 . 7 5
Weeks 4 1 , 0 4 9 , 3 1 6 2 6 2 , 3 2 9 . 0 0
S t o r e s 4 1 0 , 3 2 9 , 4 6 8 2 , 5 8 2 , 3 6 7 . 0 0
T r e a t m e n t s 4 4 8 8 ,5 2 0 1 2 2 , 1 3 0 . 0 0
E r r o r 12 2 , 1 4 8 , 3 0 6 1 7 9 , 0 2 5 . 5 0
V a r i a n c e  R a t i o  ( F ) a ? =  1 2 2 , 1 3 0 . 0 0  = 0 . 6 8 2
’ 179 ^ 0 2 5 .5 0
The h y p o t h e s i s  t e s t e d  was t h a t  t h e r e  was no d i f f e r
e n c e  i n  num ber  o f  c u s t o m e r s  among t r e a t m e n t s .  T h i s  h y p o t h e s i s  
was n o t  r e j e c t e d  a t  t h e  f i v e  p e r c e n t  l e v e l  o f  p r o b a b i l i t y .  
T h e r e f o r e ,  i t  i s  a s su m e d  t h a t  t h e  d i f f e r e n c e s  among t h e  w e e k l y  
c u s t o m e r  c o u n t s  by. t r e a t m e n t s  w e r e  no g r e a t e r  t h a n  w o u ld  h a v e  
o c c u r r e d  b y  c h a n c e  ( T a b l e  X I ) .
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TABLE X I .  AVERAGE NUMBER OF CUSTOMER UNITS MAKING PURCHASES 
IN EACH STORE ARRAYED BY TREATMENTS
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960 t h r o u g h  J u n e  7 ,  1960
T r e a t m e n t C u s to m e r  C ou n t
S t a n d a r d  & C e l l o p h a n e 7 , 7 9 0 . 8
S t a n d a r d  & P l a s t i c  a t  4(? 8 , 0 9 4 . 6
S t a n d a r d  & P l a s t i c  a t  7<? 7 , 1 7 1 . 4
C e l l o p h a n e  & P l a s t i c  a t 7 , 7 6 8 . 0
C e l l o p h a n e  & P l a s t i c  a t  7q 7 , 6 9 1 . 8
A n a l y s i s  o f  D i f f e r e n c e s  i n  Egg S a l e s : The d e s i g n
o f  t h e  e x p e r i m e n t  a g a i n  a l l o w e d  a t o t a l  o f  o n l y  24 d e g r e e s  
o f  f r e e d o m ,  f o u r  o f  w h ic h  w e re  r e q u i r e d  f o r  t h e  t r e a t m e n t  . 
e f f e c t  ( T a b l e  X I I ) .  The p u r p o s e  o f  a n a l y z i n g  vo lum e o f  egg 
s a l e s  was t o  d e t e r m i n e  i f  t h e  d i f f e r e n c e s  i n  s a l e s  among 
t h e  v a r i o u s  m e r c h a n d i s i n g  c o m b i n a t i o n s  w ere  g r e a t e r  t h a n  
w h a t  w o u ld  b e  e x p e c t e d  d ue  t o  c h a n c e  v a r i a t i o n .  The 
h y p o t h e s i s  t e s t e d  was t h e  n u l l  h y p o t h e s i s ,  t h a t  i s  t h e r e  
was no  d i f f e r e n c e  i n  number  o f  egg  p u r c h a s e s  among t r e a t ­
m e n t s .  T h i s  h y p o t h e s i s  was n o t  r e j e c t e d  on  t h e  b a s i s  o f  
t h e  o v e r - a l l  f i n d i n g s  o f  t h i s  s t u d y .
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TABLE X I I .  ANALYSIS OF VARIANCE OF EGG PURCHASES AMONG 
STORES, WEEKS AND TREATMENTS
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960 t h r o u g h  J u n e  7 ,  1960
S o u r c e  o f  
V a r i a t i o n
D e g r e e s  
o f  Freedom
Sum o f  
S q u a r e s
Mean
S q u a r e s
T o t a l 24 1 , 2 5 3 , 1 1 9 . 8 4 5 2 , 2 1 3 . 3 3
Weeks 4 2 3 6 , 2 8 8 . 2 4 5 9 , 0 7 2 . 0 6
S t o r e s 4 8 0 4 , 7 2 5 . 0 4 2 0 1 , 1 8 1 . 2 6
T r e a t m e n t s 4 7 1 , 9 5 7 . 4 4 1 7 , 9 8 9 . 3 6
E r r o r 12 1 4 0 , 1 4 9 . 1 2 1 1 , 6 7 9 . 0 9
V a r i a n c e  R a t i o  ( F )4  \ 2  s  1 7 , 9 8 9 . 3 6  s  1 . 5 4 0  
( T r e a t m e n t s )  * 1 1 , 6 7 9 . 0 9
P r i o r  t o  c o n d u c t i n g  t h e  e x p e r i m e n t ,  t h e  w r i t e r  h ad  
a r b i t r a r i l y  d e c i d e d  up o n  t h e  90 p e r c e n t  c o n f i d e n c e  l i m i t  
a s  a n  a c c e p t a b l e  l e v e l  o f  p r o b a b i l i t y .  T h i s  m e a n t  t h a t  
t h e  w r i t e r  was w i l l i n g  t o  a c c e p t  t h e  p o s s i b i l i t y  o f  b e i n g  
w ron g  10 t i m e s  o u t  o f  o ne  h u n d r e d .  To h a v e  r e j e c t e d  t h e  
n u l l  h y p o t h e s i s  and  t o  h a v e  a ssu m e d  t h a t  r e a l  d i f f e r e n c e s  
e x i s t e d  among t r e a t m e n t s ,  a v a r i a n c e  r a t i o  o f  2 . 4 8  would  
h a v e  b e e n  r e q u i r e d .  As i t  w a s ,  t h e  r a t i o  a p p r o a c h e d  
s i g n i f i c a n c e  a t  t h e  75 p e r c e n t  l e v e l .  S i n c e  t h e  w r i t e r
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was u n w i l l i n g  t o  a c c e p t  t h e  p o s s i b i l i t y  o f  b e i n g  w rong  25 
t i m e s  o u t  o f  o n e  h u n d r e d ,  t h e  o v e r - a l l  d i f f e r e n c e s  i n  s a l e s  
o f  e g g s  f o r  a l l  o f  t h e  v a r i o u s  t r e a t m e n t s  w e r e  a ssu m e d  t o  
b e  t h e  r e s u l t  o f  c h a n c e  v a r i a b i l i t y .
A n a l y s i s  o f  C o v a r i a n c e  B e tw een  Egg S a l e s  and  C u s ­
t o m e r s  : An a n a l y s i s  was c o n d u c t e d  u s i n g  t h e  (X) and  (Y)
v a r i a b l e s  com bined  ( T a b l e  X I I I ) .  I t  was f o l l o w e d  by  a n  
a n a l y s i s  o f  c o v a r i a n c e  w h i c h  a d j u s t e d  s a l e s  o f  e g g s  by  
num ber  o f  c u s t o m e r s  ( T a b l e  XIV).
TABLE X I I I .  ANALYSIS OF VARIANCE OF EGG PURCHASES AND 
CUSTOMER COUNT COMBINED
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960 t h r o u g h  J u n e  7 ,  1960
S o u r c e  o f  
V a r i a t i o n
D e g r e e s  
o f  Freedom
Sum o f  
S q u a r e s
Mean
S q u a r e s
T o t a l 24 8 3 1 , 8 3 7 . 7 3 4 , 6 5 9 . 9 0 4
Weeks 4 - 5 2 , 6 2 6 . 7 - 1 3 , 1 5 6 . 6 7 5
S t o r e s 4 1 , 1 1 4 , 1 1 7 . 1 2 7 8 , 5 2 9 . 2 7 5
T r e a t m e n t s 4 - 1 6 5 , 3 8 6 . 5 - 4 1 , 3 4 6 . 6 2 5
E r r o r 12 - 6 4 , 2 6 6 . 2 - 5 , 3 5 5 . 5 1 7
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TABLE XIV. ANALYSIS OF COVARIANCE OF EGG PURCHASES AND 
CUSTOMER COUNT
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  I 9 6 0  t h r o u g h  Ju n e  7 ,  1960
S o u r c e  D e g r e e s  
o f  o f  
V a r i a t i o n  Freedom oSum X Sum XY
2
Sum Y
T o t a l 24 1 4 , 0 1 5 , 6 1 0 8 3 1 ,8 3 8 1 , 2 5 3 , 1 2 0
Weeks 4 1 , 0 4 9 , 3 1 6 - 5 2 , 6 2 7 2 3 6 ,2 8 8
S t o r e s 4 1 0 , 3 2 9 ,4 6 8 1 , 1 1 4 , 1 1 7 8 0 4 ,7 2 5
T r e a t m e n t s 4 4 8 8 ,5 2 0 - 1 6 5 , 3 8 6 7 1 ,9 5 7
E r r o r 12 2 , 1 4 8 , 3 0 6 - 6 4 , 2 6 6 1 4 0 ,1 4 9
T r  ea  tm e n  t  s E r  r o  r 16 2 , 6 3 6 , 8 2 6 - 2 2 9 , 6 5 2 2 1 2 ,1 0 6
Weeks E r r o r 16 3 , 1 9 7 , 6 2 2 - 1 1 6 , 8 9 3 3 7 6 ,4 3 7
S t o r e s  E r r o r 16 1 2 , 4 7 7 , 7 7 4 1 , 0 4 9 , 8 5 1 9 4 4 ,8 7 4
T r e a t m e n t s  E r r o r 16 2 , 6 3 6 , 8 2 6 - 1 0 1 , 1 2 0 2 1 2 ,1 0 6
E r r o r s  o f  E s t i m a t e s
Sum o f  
S q u a r e s
D e g r e e s  
o f  Freedom
Mean
S q u a r e s
E r r o r 1 3 8 ,2 2 7 11 1 2 , 5 6 6 . 0
T r e a t m e n t s  E r r o r 1 9 2 ,1 0 5 15
D i f f e r e n c e  f o r  
T e s t i n g  S i g n i f i c a n c e  
o f  T r e a t m e n t s - 5 3 , 8 7 8 4 1 3 , 4 6 9 . 5
Weeks E r r o r  
A d j u s t e d  f o r  Numbers
3 7 2 ,1 6 4
2 3 3 ,9 3 7
15
4 5 8 , 4 8 4 . 0
S t o r e s  E r r o r  
A d j u s t e d  f o r  Numbers
8 5 6 ,5 4 2
7 1 8 ,3 1 5
15
4 1 7 9 , 5 7 9 . 0
T r e a t m e n t s  E r r o r  
A d j u s t e d  f o r  Numbers
2 0 8 ,2 1 8
6 9 ,9 9 1
15
4 1 7 , 4 9 8 . 0
V a r i a n c e  R a t i o  ( F ) ^  
( T r e a t m e n t s )  ’
11 = 1 3 , 4 6 9 . 5  = 1  1 2 , 5 6 6 . 0
. 0 7 2
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I t  i s  n o t e d  t h a t  i n  t h e  c o v a r i a n c e  a n a l y s i s ,  t h e  (F)
v a r i a n c e  r a t i o  f o r  t r e a t m e n t s  o f  1 . 0 7 2  was l o w e r  t h a n  t h e
t r e a t m e n t  r a t i o  o f  1 . 5 4  f o r  egg  s a l e s  a n a l y z e d  s e p a r a t e l y .
T h i s  i s  a r e s u l t  o f  t h e  n e g a t i v e  e r r o r  " b "  v a l u e  w h ic h  was
c o m p u ted  to  b e  - 0 . 0 2 9 9 1 4 8 .  T h is  t e r m  i n d i c a t e s  a n  i n v e r s e
17r e l a t i o n s h i p  b e t w e e n  egg  s a l e s  and  num ber  o f  c u s t o m e r s .
A c o e f f i c i e n t  o f  d e t e r m i n a t i o n  was com pu ted  f o r  t h e  
r e g r e s s i o n  o f  egg  s a l e s  on  num ber  o f  c u s t o m e r s .  The v a l u e
9
o f  " r  was fo u n d  t o  be  0 . 0 3 9  o r  a p p r o x i m a t e l y  f o u r  p e r c e n t .  
T h u s ,  no i m p o r t a n t  r e l a t i o n s h i p  was fo u n d  t o  e x i s t  b e tw e e n  
num ber  o f  c u s t o m e r s  and  e g g  s a l e s  i n  t h e  e x p e r i m e n t .
A p o s s i b l e  e x p l a n a t i o n  f o r  t h e  l a c k  o f  a s s o c i a t i o n  
b e t w e e n  c u s t o m e r  c o u n t  and  e g g  s a l e s  i n  t h i s  p a r t i c u l a r  
e x p e r i m e n t  may be  fo u n d  i n  t h e  v e r y  n a t u r e  o f  t h e  s t o r e s .
I n  f o u r  o f  t h e  f i v e  s t o r e s ,  c a f e t e r i a s  w e r e  o p e r a t e d  i n  
c o n j u n c t i o n  w i t h  t h e  g r o c e r y  d e p a r t m e n t s .  C u s to m e r s  who 
p u r c h a s e d  fo o d  i n  t h e  c a f e t e r i a s  w e r e  n o t  i n c l u d e d  i n  t h e  
c u s t o m e r  c o u n t .  How ever ,  t h e r e  may h a v e  b e e n  a d i s p r o ­
p o r t i o n a t e  nu m b er  o f  " c a s u a l  s h o p p e r s " .  T h e s e  w e r e  p e o p l e
^ S e e  A p p e n d ix  D, T a b l e  XXXVI, f o r  e gg  s a l e s  by  
w eeks  a n d  t r e a t m e n t s  a d j u s t e d  f o r  num ber  o f  c u s t o m e r s .
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who h a d  come i n  p r i m a r i l y  t o  e a t ,  b u t  who h a d  made v a r i o u s  
s m a l l  p u r c h a s e s  a s  t h e y  l e f t .  T h u s ,  vo lum e  o f  egg  b u s i n e s s  
was u n a f f e c t e d  b y  t h e i r  p r e s e n c e .
I n  t h a t  p r i c e  f l u c t u a t i o n s  o c c u r r e d  d u r i n g  t h e  t im e  
t h e  e x p e r i m e n t  was b e i n g  c o n d u c t e d ,  t h e  e f f e c t s  o f  p r i c e  
c o u l d  a l s o  h a v e  b e e n  i n c l u d e d  i n  t h e  c o v a r i a n c e  a n a l y s i s .  
M acG regor  h ad  t h i s  t o  s a y  c o n c e r n i n g  t h e  u s e  o f  p r i c e  t o  
e l i m i n a t e  v a r i a t i o n  i n  egg  s a l e s :
"The  v a r i a t i o n  i n  egg  s a l e s  i s  n o t  r e d u c e d  
b y  e l i m i n a t i n g  t h e  v a r i a t i o n  a s s o c i a t e d  w i t h  
p r i c e  v a r i a t i o n .  E x c e p t  f o r  o ne  s t o r e ,  no f u r ­
t h e r  r e d u c t i o n ,  d ue  t o  p r i c e ,  i n  t h e  r e s i d u a l  
mean s q u a r e  i s  a c h i e v e d  a f t e r  e l i m i n a t i n g  week 
a n d  d ay  v a r i a t i o n .  However t h e  v a r i a t i o n  i n  
e g g  p r i c e s  i s  r e l a t i v e l y  m i n o r  and  t h e  v a r i a ­
t i o n  i n  egg  s a l e s  a s s o c i a t e d  w i t h  t h i s  s m a l l  
v a r i a t i o n  i n  e g g  p r i c e s  i s  n o t  s u f f i c i e n t  t o  
o f f s e t  t h e  l o s s  o f  t h e  one  d e g r e e  o f  f reedo m  
u s e d  i n  f i t t i n g  t h e  r e g r e s s i o n .
I n  l i g h t  o f  t h i s  p a s t  e x p e r i e n c e ,  p r i c e  was n o t  u s e d  
a s  a n  a d d i t i o n a l  v a r i a b l e  i n  t h e  r e g r e s s i o n  a n a l y s i s .
S q u a r e  R oo t  T r a n s  forma t i o n : T r a n s f o r m a t i o n  t o
s q u a r e  r o o t s  o f  t h e  o r i g i n a l  d a t a  o f  egg  s a l e s  t e n d s  t o  
r e d u c e  t h e  c o e f f i c i e n t  o f  v a r i a t i o n ,  t h u s  i n c r e a s i n g  t h e  
p r e c i s i o n  o f  a n  e x p e r i m e n t .  M acG regor  d i s c u s s e d  t h i s  
t r a n s f o r m a t i o n  a s  f o l l o w s :
18 M acG reg o r ,  o £ .  c i t . , p .  12.
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"The  u s e  o f  t h e  s q u a r e  r o o t  t r a n s f o r m a t i o n  
o n  t h e s e  d a t a  i n c r e a s e s  t h e  p r e c i s i o n  o f  t h e  
e x p e r i m e n t  by  a p p r o x i m a t e l y  50 p e r c e n t .  T h i s  
i n d i c a t e s  t h e  e x t e n t  t o  w h ic h  s m a l l e r  d i f f e r ­
e n c e s  i n  m e r c h a n d i s i n g  t r e a t m e n t s  c a n  b e  d e t e c t e d  
b y  s i m p l y  t a k i n g  t h e  s q u a r e  r o o t  o f  t h e  o r i g i n a l  
d a t a  and  a p p l y i n g  t h e  s t a n d a r d  p r o c e d u r e s  o f  t h e  Q 
a n a l y s i s  o f  v a r i a n c e  t o  t h e s e  t r a n s f o r m e d  d a t a . "
The c o e f f i c i e n t  o f  v a r i a t i o n  t e n d s  t o  b e  l o w e r  f o r  commodi­
t i e s  p u r c h a s e d  m o s t  f r e q u e n t l y .  MacGregor  fo u n d  t h e  c o ­
e f f i c i e n t  o f  v a r i a t i o n  f o r  eg gs  t o  b e  35 .  T h i s  t e rm  was 
r e d u c e d  t o  17 by  t h e  s q u a r e  r o o t  t r a n s f o r m a t i o n .
The s q u a r e  r o o t  t r a n s f o r m a t i o n  was a p p l i e d  t o  t h e  
d a t a  o f  t h e  p r e s e n t  e x p e r i m e n t  ( T a b l e  XV). A f t e r  t h i s  t r a n s  
f o r m a t i o n  p r o c e d u r e ,  t h e  t r e a t m e n t  e f f e c t  a p p r o a c h e d  s i g ­
n i f i c a n c e  a t  t h e  90 p e r c e n t  l e v e l .
A n a l y s i s  o f  C o m b in a t io n s  o f  T r e a t m e n t s ; The 
c o m b i n a t i o n  o f  p a c k a g e s  i n  u s e  i n  t h e  s t o r e s  p r i o r  t o  t h e  
e x p e r i m e n t  was t h e  d i s p l a y  o f  s t a n d a r d  2 x 6  c a r t o n s  a l o n g  
w i t h  c l e a r  p l a s t i c  c a r t o n s  s o l d  w i t h  a f o u r  c e n t  p r i c e  
d i f f e r e n t i a l  a b o v e  t h e  s t a n d a r d .  T h i s  c o m b i n a t i o n  c o u l d  
h a v e  b e e n  u s e d  a s  a c o n t r o l  g ro u p  i f  t h e  w r i t e r  had  d e s i r e d .
A l t h o u g h  t h e  t r e a t m e n t  v a r i a n c e  r a t i o  d i d  n o t  i n d i ­
c a t e  s i g n i f i c a n t  d i f f e r e n c e s ,  i t  was p o s s i b l e  t h a t  some o f
^ I b i d . ,  p .  16.
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TABLE XV. ANALYSIS OF VARIANCE OF EGGS PURCHASED USING 
SQUARE ROOT TRANSFORMATION
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960 t h r o u g h  J u n e  7 ,  1960
S o u r c e  o f  
V a r i a t i o n
D e g r e e s  
o f  Freedom
Sum o f  
S q u a r e s
Mean
S q u a r e s
T o t a l 24 3 4 8 .0 7 1 2 1 4 .5 0 3 0
Weeks 4 6 1 .8 8 1 6 1 5 .4 7 0 4
S t o r e s 4 2 2 5 .7 6 1 9 5 6 .4 4 0 5
T r e a t m e n t s 4 2 2 .1 2 4 8 5 .5 3 1 2
E r r o r 12 3 8 .3 0 2 9 3 .1 9 1 9
V a r i a n c e  R a t i o  ( F ) ^  ^  = i * 7 3 3  
( T r e a t m e n t s )  *
t h e  t r e a t m e n t s  w e re  g ro u p e d  i n  s u c h  a way t h a t  r e a l  d i f f e r ­
e n c e s  b e tw e e n  one  o r  m ore  o f  t h e  i n d i v i d u a l  t r e a t m e n t s  were"  
m a s k e d .  The m o s t  l o g i c a l  way t o  com bine  t r e a t m e n t s  t o  
d e t e r m i n e  i f  t h i s  was t r u e  was t o  com pare  t h e  " c o n t r o l "  
t r e a t m e n t ,  o r  t r e a t m e n t  B, p r e v i o u s l y  d i s c u s s e d  t o  t h e  
o t h e r  f o u r  t r e a t m e n t s  c o m b in e d .  The mean s a l e s  o f  t r e a t ­
m e n t  B was 8 5 9 .8  d o z e n s  p e r  week o r  a p p r o x i m a t e l y  36 c a s e s .  
The mean o f  t h e  o t h e r  f o u r  t r e a t m e n t s  com bined  was 9 6 3 . 7  
d o z e n s  o r  40 c a s e s .
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I t  was found  t h a t  t h e  d i f f e r e n c e  b e tw e e n  t h e s e  means  ^
was r e a l  a n d  n o t  m e r e l y  due  t o  c h a n c e  ( T a b l e  X V I) .  The
h y p o t h e s i s  t e s t e d  was t h e  n u l l  h y p o t h e s i s  o r  t h a t  t h e r e  was
no d i f f e r e n c e  b e tw e e n  t h e  m e a n s .  I t  was r e j e c t e d  w i t h  90
p e r c e n t  c o n f i d e n c e .  The among v a r i a t i o n  was n o t  fo u n d  t o
be  s i g n i f i c a n t l y  d i f f e r e n t .  T h e r e f o r e ,  i t  c a n  be  a ssum ed
t h a t  s a l e  o f  e g g s  c a n  b e  i n c r e a s e d  o v e r  t h e  p r e s e n t  vo lum e
by  t h e  a d o p t i o n  o f  a n y  one  o f  f o u r  c o m b i n a t i o n s  o f  c a r t o n
20
t y p e s , A, C, D o r  E.
A D i s c u s s i o n  o f  Some U n c o n t r o l l e d  V a r i a b l e s
The d i s c u s s i o n  w h ic h  f o l l o w s  i s  by  no means m ea n t  
t o  be  a l l  i n c l u s i v e .  How ever ,  t h e r e  w e r e  some o u t s i d e  i n ­
f l u e n c e s  w h ic h  w e re  p a r t i c u l a r l y  n o t e d  b y  t h e  w r i t e r  and  
w h ic h  may h a v e  a f f e c t e d  t h e  f i n d i n g s  o f  t h e  s t u d y .  The 
e f f e c t s  o f  t h e s e  v a r i a b l e s  w e r e  u n m e a s u r a b l e  s i n c e  t h e y  
w e r e  u n c o n t r o l l e d .
“ T r e a t m e n t :
A -  S t a n d a r d  2 x 6  c a r t o n  a n d  s t a n d a r d  c a r t o n  o v e rw r a p p e d  
C -  S t a n d a r d  2 x 6  c a r t o n  a n d  p l a s t i c  c a r t o n  w i t h  s e v e n  
c e n t  a d d e d  m a r k - u p  
D -  S t a n d a r d  c a r t o n  o v e r w r a p p e d  and  p l a s t i c  c a r t o n  w i t h  
f o u r  c e n t  a d d e d  m a rk -u p  
E -  S t a n d a r d  c a r t o n  o v e r w r a p p e d  and  p l a s t i c  c a r t o n  w i t h  
s e v e n  c e n t  ad d ed  m a r k - u p
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TABLE XVI. ANALYSIS OF VARIANCE OF COMBINED TREATMENTS
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960  t h r o u g h  J u n e  7 ,  1960
S o u r c e  o f  
V a r i a t i o n
D e g r e e s  
o f  Freedom
Sum o f  
S q u a r e s
Mean
S q u a r e s
V a r i a n c e  
R a t i o  (F )
T o t a l 4 7 1 ,9 5 7
B v s .  ACDE 1 4 3 , 1 8 1 4 3 , 1 8 1 3 . 7 0
Among ACDE 3 2 8 , 7 7 6 9 , 5 9 2 0 . 8 2
E r r o r 12 1 4 0 ,1 4 9 1 1 ,6 7 9
T r a d i n g  Stamp S p e c i a l : P r o b a b l y  m o s t  i m p o r t a n t  o f
a l l  o f  t h e  o u t s i d e  i n f l u e n c e s  was t h e  o c c u r r e n c e  o f  a
s p e c i a l  s a l e s  o f f e r  on  e g g s  d u r i n g  t h e  e x p e r i m e n t .  F o r  a
t w o - d a y  p e r i o d  i n  t h e  week o f  May 10 ,  1960 t h e  c h a i n  s t o r e
managem ent  o f f e r e d  a s p e c i a l  i n d u c e m e n t  to  c u s t o m e r s  i n  t h e
21form o f  25 e x t r a  t r a d i n g  s ta m p s  f o r  t h e  p u r c h a s e  o f  a 
d o z e n  e g g s .  The s p e c i a l  o f f e r  was n e c e s s i t a t e d  by  a n  o v e r ­
s u p p l y  o f  e g g s  a t  t h e  w h o l e s a l e  l e v e l .  The s p e c i a l  was a n  
a t t e m p t  to  move t h e s e  e x c e s s  e g g s  q u i c k l y  t h r o u g h  t h e  m a r ­
k e t i n g  c h a n n e l .
21S p e r r y  & H u t c h i n s o n  t r a d i n g  s t a m p s .
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Upon l e a r n i n g  o f  t h e  m a n a g e m e n t ' s  p l i g h t ,  t h e  w r i t e r  
s u s p e n d e d  t h e  e x p e r i m e n t .  The e n t i r e  s i x  d a y s  o f  b u s i n e s s  
f o r  t h i s  p a r t i c u l a r  week w e re  e x c l u d e d  from t h e  e x p e r i m e n t  
and  t h e  s t u d y  was a l l o w e d  t o  r u n  a n  a d d i t i o n a l  week.
Volume o f  eg g  s a l e s  was n e v e r t h e l e s s  o b t a i n e d  f o r  
t h e  week o f  t h e  t r a d i n g  s tam p  s p e c i a l  e v e n  t h o u g h  t h e  s i z e  
and  m ak e -u p  o f  t h e  d i s p l a y s  w e re  n o t  c o n t r o l l e d .  I t  was 
n o t e d  t h a t  t h e  number  o f  c u s t o m e r s  i n  t h e  s t o r e s  d u r i n g  
t h i s  week was e s s e n t i a l l y  u n c h a n g e d  by  t h e  s p e c i a l  a d v e r ­
t i s e m e n t s .  I n  t h a t  t h e  d i s p l a y s  w e re  n o t  c o n t r o l l e d ,  a n y  
c o m p a r i s o n  o f  egg  s a l e s  d u r i n g  t h i s  o n e  week w i t h  t h o s e  
d u r i n g  t h e  e x p e r i m e n t  s h o u l d  be  on  t h e  b a s i s  o f  t o t a l  egg  
s a l e s ,  r a t h e r  t h a n  m e r e l y  t h e  e x p e r i m e n t a l  l o t s .  Egg s a l e s  
f o r  t h e  week p r i o r  t o  t h e  s p e c i a l  a v e r a g e d  n e a r l y  58 c a s e s  
p e r  s t o r e .  T h ese  same s t o r e s  s o l d  79 c a s e s  o f  eg gs  d u r i n g  
t h e  week o f  t h e  t r a d i n g  s tam p  s p e c i a l .  F o r  t h e  week 
f o l l o w i n g  t h e  s p e c i a l ,  o n l y  52 c a s e s  w e re  p u r c h a s e d  p e r  
s t o r e .  T h u s ,  t h e r e  was a s a l e s  d e p r e s s i n g  e f f e c t  d u r i n g  
t h e  week f o l l o w i n g  t h e  s p e c i a l .  I t  i s  a s s u m e d ,  t h o u g h ,  
t h a t  m o s t  o f  t h i s  v a r i a t i o n  i n  egg  s a l e s  was rem oved  by  
t h e  row d i f f e r e n c e s  com puted  f o r  t h e  e x p e r i m e n t a l  d e s i g n .
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F u r t h e r  s t u d y  s h o u l d  b e  c o n s i d e r e d  t o  d e t e r m i n e  t h e  a b i l i t y  
o f  bonus  s ta m p s  t o  s t i m u l a t e  egg  p u r c h a s e s .
L ucky  Buggy S p e c i a l ; A o n e - d a y  s p e c i a l  a d v e r t i s i n g  
c a m p a ig n  was c o n d u c t e d  i n  S t o r e  Number IV d u r i n g  t h e  f i r s t  
w eek  o f  t h e  e x p e r i m e n t .  T h i s  t i m e  p e r i o d  was i n c l u d e d  i n  
t h e  e x p e r i m e n t ,  u n l i k e  t h e  p r e v i o u s l y  d i s c u s s e d  w eek .  T h i s  
scheme i n v o l v e d  o n l y  o n e  s t o r e  f o r  a s i n g l e  d a y .  T h u s ,  i t s  
e f f e c t  was l i m i t e d .  The L ucky  Buggy S p e c i a l  i n v o l v e d  a g i v e ­
away o f  a num ber  o f  g r o c e r y  i t e m s  i n c l u d i n g  e g g s  t o  c u s t o m e r s  
u s i n g  c e r t a i n  num bered  p u s h  c a r t s .  The l i s t  o f  " l u c k y "  i t e m s  
i n c l u d e d  a l l  g r a d e - s i z e d  e g g s ,  c o n s e q u e n t l y  t h e r e  was l i t t l e  
r e a s o n - t o '  e x p e c t  a g r e a t  i n f l u e n c e  on  t h e  s a l e  o f  a n y  one  
e x p e r i m e n t a l  c a r t o n .  What i n c r e a s e  i n  e g g  s a l e s  o v e r  t h e  
n o r m a l  v o lu m e  w h ic h  d i d  r e s u l t  f rom t h i s  s p e c i a l  a d v e r t i s i n g  
scheme was p r o b a b l y  rem oved  by  t h e  co lum n o r  s t o r e . e f f e c t  
i n  t h e  e x p e r i m e n t a l  d e s i g n .
S a l e s  Volume o f  Eggs Not i n  E x p e r i m e n t a l  C o n t a i n e r s : 
The e x p e r i m e n t  h a d  b e e n  so  d e s i g n e d  t h a t  m o s t  egg  s a l e s  w e r e  
e x p e c t e d  t o  be  i n  t h e  e x p e r i m e n t a l  c o n t a i n e r s .  As h a s  b e e n  
p r e v i o u s l y  s t a t e d ,  a p p r o x i m a t e l y  75 p e r c e n t  o f  t h e  d i s p l a y  
s p a c e  d e v o t e d  t o  eg gs  was r e q u i r e d  f o r  d i s p l a y  o f  G rade  A 
l a r g e  e g g s  i n  t h e  e x p e r i m e n t a l  c o n t a i n e r s .  Based  on  o t h e r
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t e s t s ,  t h e  p r o p o r t i o n  o f  s a l e s  o f  t h i s  g r a d e - s i z e  was e x ­
p e c t e d  t o  b e  q u i t e  h i g h .  H ow ever ,  t h e  p r o p o r t i o n  o f  eg gs  
s o l d  i n  t h e s e  c a r t o n s  o f  t h e  t o t a l  vo lu m e  o f  egg  s a l e s
r a n g e d  from o n l y  5 3 . 9  p e r c e n t  t o  7 2 .3  p e r c e n t  i n  t h e
22v a r i o u s  s t o r e s .
. The l a r g e  num ber  o f  d o z e n s  o f  eg g s  s o l d  a s  G ra d e  A 
medium, G rade  B medium and  o t h e r s  i s  d i f f i c u l t  t o  e x p l a i n  
on  t h e  b a s i s  o f  d i s p l a y  s p a c e  p r o v i d e d .  A p p a r e n t l y ,  t h e r e  
was e x c e l l e n t  b r a n d  name a c c e p t a n c e  f o r  t h o s e  e g g s .  I t  i s  
n o t e d  t h a t  v i r t u a l l y  a l l  o f  t h e s e  d o z e n s  w e re  s o l d  u n d e r  
t h e  same b r a n d  nam e.  T h u s ,  a g r e a t  many c u s t o m e r s  may 
h a v e  p u r c h a s e d  t h e  l o w e r  p r i c e d  eg gs  a s s u m i n g  t h a t  t h e  
b r a n d  name g u a r a n t e e d  h i g h  q u a l i t y .  The t y p e  o f  c l i e n t e l e  
o f  t h e  d i f f e r e n t  s t o r e s  p r o b a b l y  i n f l u e n c e d  s e l e c t i o n s  t o  
some e x t e n t .  S i n c e  a d e q u a t e  d a t a  w e r e  n o t  c o l l e c t e d  w i t h  
r e s p e c t  t o  s o c i o - e c o n o m i c  c h a r a c t e r i s t i c s  o f  e a c h  s t o r e ' s  
c u s t o m e r s ,  no e f f o r t  i s  made h e r e  t o  e x p l a i n  t h e s e  d i f f e r ­
e n c e s  .
I n s o f a r  a s  t h e  p r e s e n c e  o f  e x t r a  g r a d e - s i z e  e g g s  
a f f e c t e d  c u s t o m e r s '  s e l e c t i o n s  o f  t h e  v a r i o u s  e x p e r i m e n t a l
22See  A p p e n d ix  E f o r  a c o m p l e t e  t a b u l a t i o n  o f  a l l  
e g g  s a l e s  b y  s t o r e s  an d  w e e k s .
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c a r t o n s ,  t h e s e  e x t r a  eggs  w e re  a d i s t r a c t i n g  i n f l u e n c e  i n  
t h e  e x p e r i m e n t .  I t  i s  f e l t ,  h o w e v e r ,  t h a t  o n c e  t h e  d e c i s i o n  
was r e a c h e d  t o  p u r c h a s e  G ra d e  A l a r g e  e g g s ,  t h e  c h o i c e  o f  
t h e  c o n t a i n e r  i n  w h i c h  t h e s e  e g g s  w ere  p a c k e d  was r e l a t i v e l y  
f r e e  f rom t h e  i n f l u e n c e s  o f  t h e  v a r i o u s  o t h e r  g r a d e - s i z e  
e g g s .
P l a s t i c  C a r t o n  I d e n t i f i c a t i o n ; The p l a s t i c  c a r t o n  
h ad  b e e n  i n  t h e  s t o r e s  o n l y  a s h o r t  t im e  p r e v i o u s  t o  t h e  
e x p e r i m e n t .  T h e r e f o r e ,  i t  was o f  p a ra m o u n t  i m p o r t a n c e  t h a t  
c o n su m e rs  r e a l i z e d  t h a t ,  a l t h o u g h  t h e  c a r t o n  was new, t h e  
b r a n d  name was t h e  same a s  was t h e  s o u r c e  o f  e g g s .  B e ca u se  
o f  t h e  v e r y  n a t u r e  o f  t h e  c a r t o n ,  h o w e v e r ,  t h e  b r a n d  i d e n t ­
i f i c a t i o n  h a d  t o  b e  s m a l l  an d  l e s s  p r o m i n e n t  t h a n , o n  t h e  
p a p e r b o a r d  c a r t o n .  The o n l y  p l a c e  a v a i l a b l e  o n  t h e  p l a s t i c  
c a r t o n  f o r  b r a n d  i d e n t i f i c a t i o n  was a s m a l l  s e c t i o n  a t  one  
end o f  t h e  t o p  o f  t h e  c a r t o n .  The b r a n d  name a n d  USDA 
s h i e l d  w e re  s t a m p e d  on  t h e  c a r t o n  i n  r e d  i n k  i n  t h i s  s e c ­
t i o n .  I f  c o n su m e rs  f a i l e d  t o  r e a l i z e  t h a t  e g g s  p a c k e d  i n  
t h e  p l a s t i c  c o n t a i n e r  w e re  o f  t h e  same b r a n d  a n d  q u a l i t y  
a s  t h o s e  p a c k e d  i n  s t a n d a r d  c a r t o n s ,  t h e n  t h e  d e m o n s t r a t e d  
s a l e s  r e s p o n s e  may n o t  h a v e  b e e n  a r e a c t i o n  t o  t h e  c a r t o n ,  
b u t  r a t h e r  a h e s i t a n c e  t o  p u r c h a s e  a new b r a n d  o f  unknown 
q u a l i t y .
90
C o n s t r u c t i o n  o f  t h e  P l a s t i c  C a r t o n : The p l a s t i c
c a r t o n  u s e d  i n  t h e  s a l e s  r e s p o n s e  t e s t  was n o t  t h e  same 
c a r t o n  w h ic h  had  b e e n  t e s t e d  b y  o t h e r  r e s e a r c h e r s  a t  o t h e r  
p l a c e s  i n  t h e  U n i t e d  S t a t e s .  I t  was a l i g h t e r  w e i g h t  c a r ­
t o n ,  w h ic h  a l t h o u g h  s t r o n g ,  c o u l d  b e  b e n t  i n w a r d  by h a n d  
q u i t e  e a s i l y .  The c a r t o n  was a l s o  somewhat  w i d e r  t h a n  t h e  
s t a n d a r d  c a r t o n  b e c a u s e  o f  t h e  m a n n e r  i n  w h i c h  i t  was 
s e a l e d .
D u r i n g  t h e  c o n d u c t  o f  t h e  e x p e r i m e n t ,  i t  was 
o b s e r v e d  t h a t  women s h o p p e r s  h a d  some d i f f i c u l t y  i n  l i f t ­
i n g  t h e  c a r t o n  from t h e  d i s p l a y  c a s e s  w i t h  o n e  h a n d .  W h i le  
a m an’ s h a n d  was l a r g e  e n o u g h  t o  g r a s p  t h e  c a r t o n  e a s i l y ,  
women w e re  so m e t im e s  u n a b l e  t o  g r a s p  t h e  c a r t o n  w i t h o u t  
p u l l i n g  t h e  l i d  o p e n .  E v i d e n c e  o f  t h i s  p r o b l e m  was fo u n d  
d a i l y  i n  t h e  d i s p l a y  c a s e s  i n  t h e  form o f  a num ber  o f  
c a r t o n s  w i t h  l i d s  p a r t i a l l y  b r o k e n  o p e n .  T h i s  i s  a t e c h n o ­
l o g i c a l  p r o b le m  w h i c h  c o u l d  b e  s o l v e d  by  a s t r o n g e r  s e a l i n g  
o f  t h e  c a r t o n s .  I f  s u c h  a c h a n g e  w e r e  t o  b e  e f f e c t e d  
t h o u g h ,  i t  m i g h t  make i t  more  d i f f i c u l t  f o r  t h e  h o u s e w i f e  
t o  o p e n  t h e  c o n t a i n e r  a f t e r  s h e  a r r i v e d  home.
A l t h o u g h  i t  was n o t  t h e  i n t e n t  o f  t h i s  r e s e a r c h  t o  
s o l v e  t h i s  t e c h n o l o g i c a l  p r o b l e m ,  i t s  e x i s t e n c e  a f f e c t s
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t h e  r e s u l t s  o f  t h e  s t u d y  i n s o f a r  a s  t h i s  c h a r a c t e r i s t i c  
a f f e c t e d  c o n su m e r  a c c e p t a n c e  o f  t h e  p l a s t i c  c a r t o n .
CHAPTER IV
CELLOPHANE AND OILING AS METHODS 
OF UPHOLDING EGG QUALITY
M e th o d o lo g y
A l o g i c a l  a d j u n c t  t o  t h e  m e r c h a n d i s i n g  e x p e r i m e n t  
was t h e  d e t e r m i n a t i o n  o f  t h e  q u a l i t y  u p h o l d i n g  c h a r a c t e r ­
i s t i c s  o f  t h e  v a r i o u s  c a r t o n s  f o r  w h ic h  s a l e s  r e s p o n s e  had  
b e e n  d e t e r m i n e d .  T h i s  was a l s o  o f  i n t e r e s t  i n  l i g h t  o f  
t h e  p r e v i o u s  egg  q u a l i t y  d e t e r m i n a t i o n  work  c o n d u c t e d  by 
t h e  r e s e a r c h e r  a n d  a s s o c i a t e s .  C o n s e q u e n t l y ,  a c o n t r o l l e d  
e x p e r i m e n t  was c a r r i e d  o u t  t o  d e t e r m i n e  t h e  r a t e  o f  d e c l i n e  
i n  q u a l i t y  due  t o  v a r i o u s  p a c k a g i n g  f a c t o r s .  The e x p e r i ­
m en t  was b e g u n  on  J u l y  8 ,  1960 and  c o n c l u d e d  on J u l y  29 ,  
1 960 .
S e l e c t i o n  o f  T e s t  V a r i a b l e s
I t  i s  a g e n e r a l l y  a c c e p t e d  f a c t  t h a t  e gg  q u a l i t y  
d e c l i n e s  o v e r  t i m e .  I t  h a s  a l s o  b e e n  shown t h a t  e g g s  k e p t  
a t  l o w e r  t e m p e r a t u r e s ,  a r o u n d  50 d e g r e e s  F a h r e n h e i t ,  d e c l i n e  
i n  q u a l i t y  l e s s  t h a n  s i m i l a r  e g g s  a t  h i g h e r  t e m p e r a t u r e s .
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Of i n t e r e s t  t o  t h e  w r i t e r ,  h o w e v e r ,  was t h e  e f f e c t  on  q u a l i t y  
o f  p r a c t i c e s  s u c h  a s  o i l i n g  and  c e l l o p h a n e  o v e r w r a p p i n g  u n d e r  
c o n t r o l l e d  c o n d i t i o n s .  The p r a c t i c e s  s e l e c t e d  w e r e :
( a )  C o n t r o l  g r o u p  -  u n t r e a t e d  e g g s  p l a c e d  i n  
s t a n d a r d  2 x 6  p a p e r b o a r d  c a r t o n s .
(b )  U n t r e a t e d  e g g s  p l a c e d  i n  s t a n d a r d  c a r t o n s  
o v e r w r a p p e d  w i t h  c e l l o p h a n e .
( c )  Eggs s p r a y e d  w i t h  a l i g h t  n e u t r a l  m i n e r a l  
o i l  a n d  p a c k e d  i n  s t a n d a r d  c a r t o n s .
I t  i s  n o t e d  t h a t  t h e  u s u a l  p r a c t i c e  o f  m a i n t a i n i n g  
egg  q u a l i t y  i n  t h e  i n d u s t r y  t o d a y  f o r  r e l a t i v e l y  l o n g  h o l d ­
i n g  p e r i o d s  i s  by  t h e  u s e  o f  m i n e r a l  o i l .  I t  h a s  b e e n  shown 
t h a t  o i l  e f f e c t i v e l y  m a i n t a i n s  q u a l i t y  when s p r a y e d  l i g h t l y  
o v e r  t h e  t o p s  o f  e g g  s h e l l s . ^  T h e r e  a r e ,  h o w e v e r ,  s e v e r a l  
u n f a v o r a b l e  s i d e  e f f e c t s .  Most i m p o r t a n t  o f  t h e s e  i s  t h a t  
o i l i n g  t e n d s  t o  c a u s e  c l o u d y  a lb u m e n s  i f  n o t  p r o p e r l y  
a p p l i e d .  N e v e r t h e l e s s ,  o i l i n g  i s  r e c o g n i z e d  by many a s  t h e  
b e s t  m e th od  o f  u p h o l d i n g  q u a l i t y ,  p a r t i c u l a r l y  i f  e g g s  a r e  
t o  be  k e p t  i n  s t o r a g e  f o r  a n y  l e n g t h  o f  t i m e .
■^Brunson a n d  D a v i s ,  0£ .  c i t . , 1 9 59 .
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Most e g g s ,  t h o u g h ,  a r e  n o t  h e l d  i n  s t o r a g e ,  b u t  a r e
moved r a p i d l y  t h r o u g h  t h e  m a r k e t i n g  c h a n n e l  t o  t h e  c o n s u m e r .
Some d e c l i n e  i n  q u a l i t y  d o e s  o c c u r  i n  t h e s e  e g g s  a n d  i t  i s
t h i s  d e c l i n e  w i t h  w h ic h  we a r e  c o n c e r n e d .  The m a g n i t u d e  o f
t h e  q u a l i t y  d e c l i n e  i s  on  t h e  o r d e r  o f  t w o - t h i r d s  o f  a g r a d e
2 3o r  a b o u t  15 Haugh u n i t s .  *
E x p e r i m e n t a l  D e s i g n
The e gg  q u a l i t y  d a t a  w e r e  a n a l y z e d  i n  a t h r e e  f a c t o r ­
i a l  ( 2 x 3 x 4 )  e x p e r i m e n t  a c c o r d i n g  t o  a c o m p o nen ts  o f
4
v a r i a n c e  a n a l y s i s .  The f a c t o r s  i n c l u d e d  i n  t h e  d e s i g n  w e re  
two t e m p e r a t u r e  c o n d i t i o n s ,  t h r e e  m e r c h a n d i s i n g  p r a c t i c e s  
and f o u r  t im e  p e r i o d s .  The d e s i g n  c a l l e d  f o r  864 m e a s u r e ­
m e n t s  o f  i n d i v i d u a l  egg  q u a l i t y .
Time P e r i o d s  a nd  T e m p e r a tu r e  C o n d i t i o n s
The t im e  p e r i o d s  s e l e c t e d  w ere  s e v e n  d a y  p e r i o d s .
A sa m p le  o f  216 e g g s  was m e a s u r e d  when t h e  eggs  w e re  one  day  
o l d  and  o n c e  e a c h  s e v e n  d a y s  t h e r e a f t e r  f o r  t h r e e  w e e k s .
2
B e n t z ,  o £ .  c i t . , p .  17 .
3
W i l l i a m s o n ,  B e n tz  and  Tower,  o £ .  c i t . , p .  12.
4
G. W. S n e d e c o r ,  S t a t i s t i c a l  M ethods (Ames: Iowa
S t a t e  C o l l e g e  P r e s s ,  F i f t h  E d i t i o n ,  1 9 5 6 ) ,  p p .  3 5 8 - 3 6 4 .
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The e x p e r i m e n t  was c o n c l u d e d  a t  t h e  end o f  t h r e e  weeks 
b e c a u s e  t h i s  c l o s e l y  a p p r o x i m a t e s  t h e  maximum l e n g t h  o f  
t i m e  t h a t  e g g s  a r e  i n  t h e  m a r k e t i n g  c h a n n e l .
Eggs w e r e  h e l d  u n d e r  two t e m p e r a t u r e  c o n d i t i o n s ,  
room t e m p e r a t u r e  and  r e f r i g e r a t e d  s t o r a g e .  Room t e m p e r a ­
t u r e  was m a i n t a i n e d  r e l a t i v e l y  c o n s t a n t  a t  73 d e g r e e s  
F a h r e n h e i t  w i t h  t h e  a i d  o f  a i r  c o n d i t i o n i n g .  E f f e c t  o f  
room t e m p e r a t u r e  on  e gg  q u a l i t y  was o f  c o n c e r n  b e c a u s e  o f  
t h e  i n t e r e s t  o f  r e t a i l e r s  i n  d i s p l a y i n g  eggs  on  u n r e f r i g ­
e r a t e d  t a b l e s .  I t  was a l s o  o f  i n t e r e s t  b e c a u s e  some s t o r e s  
do n o t .  h a v e  r e f r i g e r a t e d  backroom  s t o r a g e  f a c i l i t i e s .
The s e c o n d  t e m p e r a t u r e  c o n d i t i o n  u n d e r  w h ic h  eg gs  
w e r e  h e l d  was r e f r i g e r a t e d  s t o r a g e .  The w a l k - i n  c o l d  
s t o r a g e  box  a t  t h e  L o u i s i a n a  S t a t e  U n i v e r s i t y  P o u l t r y  Farm 
was u s e d  f o r  t h i s  p a r t  o f  t h e  e x p e r i m e n t .  T e m p e r a t u r e  i n  
t h e  c o l d  s t o r a g e  room r a n g e d  b e tw e e n  40 and  50 d e g r e e s  
F a h r e n h e i t .
Eggs  M easu red  i n  t h e  E x p e r i m e n t
I t  h a s  b e e n  shown t h a t  t h e r e  i s  a d i f f e r e n c e  i n  
eg g  q u a l i t y  d u e  t o  b r e e d  o f  l a y e r ,  a g e  o f  h e n ,  and
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managem ent  u n d e r  w h ic h  h e n s  a r e  r a i s e d . " *  T h e s e  v a r i a b l e s  
s h o u l d  b e  removed i f  p o s s i b l e  when t e s t i n g  t h e  e f f e c t s  o f  
v a r i o u s  h a n d l i n g  p r a c t i c e s  on  egg  q u a l i t y .  T h e r e f o r e ,  egg s  
w e re  c o l l e c t e d  from o n l y  two c a g e  h o u s e s  a t  t h e  L o u i s i a n a  
S t a t e  U n i v e r s i t y  P o u l t r y  Farm. A l l  b i r d s  had  b e e n  f e d  a 
s i m i l a r  r a t i o n  a n d  had  b e e n  u n i f o r m l y  h a n d l e d  t h r o u g h o u t  
t h e  y e a r  s i n c e  t h e y  w e r e  a p a r t  o f  t h e  r e g u l a r  e x p e r i m e n t a l  
f l o c k .  The h e n s  i n  t h e  two c a g e  h o u s e s  s e l e c t e d  w ere  a l l  
o f  t h e  H onneger  L e g h o r n  s t r a i n  a n d  had b e e n  i n  p r o d u c t i o n  
_ f o r  a p p r o x i m a t e l y  10 m o n t h s .  A l l  eggs  w e r e  i n f e r t i l e .
C o n d u c t  o f  t h e  E x p e r i m e n t
F o r  t h e  e x p e r i m e n t ,  eggs  w ere  c o l l e c t e d  t h r e e  t i m e s  
i n  on e  d ay  and  w e r e  i m m e d i a t e l y  c o o l e d .  The f i r s t  s a m p le  
was m e a s u r e d  t h e  f o l l o w i n g  d a y .  They w e re  c o l l e c t e d  i n  
w i r e  b a s k e t s  and a f t e r  c o o l i n g ,  w e re  r a n d o m iz e d  t o  remove 
a n y  p o s s i b l e  e f f e c t s  o n  q u a l i t y  r e s u l t i n g  from d i f f e r e n c e s  
b e tw e e n  t h e  two c a g e  h o u s e s .
A l l  eg gs  w e re  i n d i v i d u a l l y  w e ig h e d  p r i o r  t o  t h e  
s t a r t  o f  t h e  e x p e r i m e n t .  Those  e g g s  w e i g h i n g  l e s s  t h a n
5
W i l l i a m s o n ,  B e n tz  and T ow er ,  0£ .  c i t . ,  p .  12 .
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24 o u n c e s  o r  m ore  t h a n  27 o u n c e s  p e r  d o z e n  w e re  e x c l u d e d  
from t h e  s a m p le .  The s a m p le  was n e x t  c a n d l e d  b y  Dr .  B.
H a l l  D a v i s . ^  Eggs c o n t a i n i n g  b l o o d  and  m e a t  s p o t s  and  
t h o s e  w i t h  i m p e r f e c t  s h e l l s  w e re  r e m o v e d .  A l l  e g g s  w h ic h  
w e re  U. S.  G rad e  B o r  b e lo w  w e re  a l s o  e x c l u d e d .  The 
r e m a i n i n g  e g g s  w e re  t h e n  p l a c e d  i n  s t a n d a r d  2 x 6  c a r t o n s .
A t o t a l  o f  72 d o z e n s  w e r e  p a c k e d .  T w e n t y - f o u r  o f  t h e s e  
w e r e  p l a c e d  i n  c a r t o n s  and  l e f t  u n t r e a t e d .  A s i m i l a r  number  
o f  d o z e n s  w e r e  o v e r w r a p p e d  w i t h  c e l l o p h a n e  and  s e a l e d  w i t h  
a h o t  i r o n .  The r e m a i n i n g  24 d o z e n s  w e re  t r e a t e d  w i t h  a 
l i g h t  m i n e r a l  o i l .
O n e - h a l f  o f  t h e  c a r t o n s  f rom e a c h  o f  t h e  t h r e e  
g r o u p s  w e r e  t h e n  p l a c e d  i n  r e f r i g e r a t e d  s t o r a g e .  -The o t h e r  
36 d o z e n s  w e r e  rem oved  t o  a c o n t r o l l e d  room t e m p e r a t u r e .
A sa m p le  o f  216 e g g s ,  o r  t h r e e  d o z e n s  f rom e a c h  g r o u p ,  was 
i m m e d i a t e l y  t a k e n  and  i n t e r i o r  q u a l i t y  d e t e r m i n e d .  A t  
s e v e n  day  i n t e r v a l s  t h e r e a f t e r ,  a s i m i l a r  number  o f ’ egg's 
was r a n d o m ly  s e l e c t e d  from t h e  sa m p le  and  q u a l i t y  m e a s u r e ­
m e n t s  w e re  t a k e n .
A s s i s t a n t  P r o f e s s o r ,  P o u l t r y  I n d u s t r y  D e p a r t m e n t ,  
L o u i s i a n a  S t a t e  U n i v e r s i t y ,  B a to n  Rouge ,  L o u i s i a n a .
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Method o f  Q u a l i t y  M e a su rem en t
Egg q u a l i t y  was m e a s u r e d  a c c o r d i n g  t o  t h e  m ethod  
d e s c r i b e d  by  R. R. H a u g h .^  Eggs w e re  f i r s t  w e ig h e d  i n d i ­
v i d u a l l y  a n d  t h e n  b r o k e n  o n t o  a f l a t  g l a s s  s u r f a c e .  The 
h e i g h t  o f  t h i c k  a lb u m en  was m e a s u r e d  w i t h  a m i c r o m e t e r  and  
r e c o r d e d  i n  m i l l i m e t e r s  a l o n g  w i t h  t h e  e g g ' s  w e i g h t  i n  
o u n c e s .  T h ese  v a l u e s  w ere  l a t e r  c o n v e r t e d  t o  a s i n g l e  
m e a s u r e m e n t  t e r m e d  Haugh u n i t s ,  a m e a s u r e m e n t  o f  q u a l i t y  
w h ic h  a d j u s t s  a lb u m e n  h e i g h t  by  t h e  e g g ' s  w e i g h t .
Sample  S i z e  D e t e r m i n a t i o n
A p r e v i o u s  e x p e r i m e n t  c o n c e r n i n g  q u a l i t y  o f  2400 
f r e s h l y  l a i d  e g g s  a t  t h e  L o u i s i a n a  S t a t e  U n i v e r s i t y  P o u l t r y  
Farm i n d i c a t e d  t h e  s t a n d a r d  d e v i a t i o n  i n  q u a l i t y  was 8 . 7
Q
Haugh u n i t s .  T h i s  was c o n s i d e r e d  a good e s t i m a t e  o f  t h e  
s t a n d a r d  d e v i a t i o n  i n  q u a l i t y  i n h e r e n t  i n  t h e  e g g s  u s e d  f o r  
t h e  p r e s e n t  e x p e r i m e n t .  A c o n f i d e n c e  i n t e r v a l  o f  o n e - h a l f  
t h e  a l l o w a b l e  r a n g e  i n  q u a l i t y  f o r  G ra d e  A e g g s  was a r b i ­
t r a r i l y  d e c i d e d  u p o n .  The c o n f i d e n c e  c o e f f i c i e n t  and  
c o n f i d e n c e  i n t e r v a l s  w e re  b o t h  s e t  a t  99 p e r c e n t .
7
R. R. H augh ,  "The  Haugh U n i t  f o r  M e a s u r in g  Egg 
Q u a l i t y , "  U .S .  Egg a n d  P o u l t r y  M a g a z i n e . X L I I I  ( 1 9 3 7 ) ,  760.
g
W i l l i a m s o n ,  B e n tz  a nd  T ower ,  oj>. c i t . , p .  4 .
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I n  t h a t  eg gs  w e re  p a c k e d  i n  o n e - d o z e n  c o n t a i n e r s ,
t h e  s a m p le  s i z e  had  t o  b e  i n  m u l t i p l e s  o f  12 e g g s .  T h i s  i s
d e s p i t e  t h e  f a c t  t h a t  t h e  e x p e r i m e n t a l  u n i t  was c o n s i d e r e d
t o  b e  a n  i n d i v i d u a l  e g g .  Based  on  t h e  a b o v e  s p e c i f i c a t i o n s ,
a sa m p le  s i z e  o f  36 eggs  was deemed a d e q u a t e  t o  p r o v i d e  t h e
9
d e s i r e d  d e g r e e  o f  a c c u r a c y  o f  e s t i m a t e s .
F i n d i n g s
I n t e r i o r  Egg Q u a l i t y
A v e r a g e  q u a l i t y  o f  eg g s  b r o k e n - o u t  a t  o n e  day  o f  
a g e  was j u s t  s l i g h t l y  b e lo w  U. S. Grade AA ( T a b l e  X V I I ) .
I n  l i g h t  o f  t h e  a g e  o f  h e n s  and  t h e  h i g h  h u m i d i t y  and  
t e m p e r a t u r e  c o n d i t i o n s  i n  w h ic h  t h e  eggs  w ere  l a i d ,  t h i s  
s c o r e  was e x c e l l e n t .  However ,  t h e  f a c t  t h a t  t h e s e  d a y -  
o l d  eggs  w e re  n o t  AA i n  q u a l i t y  e m p h a s i z e s  t h e  v i r t u a l  
i m p o s s i b i l i t y  o f  m a r k e t i n g  a l l  e g g s  from t h e  same f l o c k  
a s  AA g r a d e  t h r o u g h o u t  t h e  y e a r  i n  t h i s  s e c t i o n  o f  t h e  
c o u n t r y .  I t  means t h a t  o n l y  a p e r c e n t a g e  o f  d a y - o l d  e g g s  
c o u l d  an d  s h o u l d  b e  m a r k e t e d  a s  U. S. G ra d e  AA.
9
B. O s t i e ,  S t a t i s t i c s  i n  R e s e a r c h  (Ames: Iowa
S t a t e  C o l l e g e  P r e s s ,  1 9 5 8 ) ,  p .  8 6 .  See A p p e n d ix  F f o r  
c o m p u t a t i o n  o f  sa m p le  s i z e .
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TABLE XVII.  AVERAGE QUALITY OF EGGS BY TEMPERATURE, TIME 
PERIOD AND TREATMENT
Egg Q u a l i t y  D e t e r m i n a t i o n  E x p e r i m e n t  
B a to n  R ouge ,  L o u i s i a n a
Trea tm ent  
by
Tempera tu r e











Haugh U n its^
Room Tem perature  
Stan dard  C arton  
M in era l  O i l  








6 4 . 3
5 0 .8
2 0 . 4
5 1 . 6
2 8 . 6
4 7 . 6
6 4 . 4
5 4 . 4
W eighted Ave. 7 7 .2 5 9 . 4 5 1 .7 3 3 .5 5 5 . 4
R e f r i g e r a t i o n
Stan dard  Carton  
M in er a l  O i l  
C e llo p h a n e
7 8 .8
7 8 .3
7 8 . 0
7 4 .9





7 3 . 1
7 3 . 4
6 4 . 8
7 5 . 1  
• 7 5 . 4  
7 2 . 7
W eig h ted .A v e . 7 8 . 4 7 6 .8 7 1 .9 7 0 . 4 7 4 . 4
O v e r - a l l  W eighted  
A verage 7 7 .8 6 8 . 1 6 1 .8 5 2 . 0 6 4 .9
USDA G rad e  AA 79 Haugh U n i t s  and  o v e r  
A 5 5 - 7 9  Haugh U n i t s  
B 31 -  55 Haugh U n i t s  
C Below 31 Haugh U n i t s
The a v e r a g e  q u a l i t y  o f  d a y - o l d  eggs  was 7 7 . 8  Haugh 
u n i t s .  I t  d e c l i n e d  a t o t a l  o f  2 5 . 8  Haugh u n i t s  down t o  
5 2 . 0  Haugh u n i t s  a t  t h e  e n d  o f  t h r e e  w e e k s ,  t h e  l a t t e r  s c o r e  
b e i n g  w i t h i n  t h e  B g r a d e  c l a s s i f i c a t i o n .
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Eggs k e p t  u n d e r  r e f r i g e r a t i o n  d e c l i n e d  from 7 8 . 4  to  
7 0 . 4  Haugh u n i t s ,  a d r o p  o f  o n l y  8 . 0  Haugh u n i t s  w h i l e  eggs  
k e p t  a t  room t e m p e r a t u r e  d e c l i n e d  4 3 . 7  Haugh u n i t s  o v e r  t h e  
t h r e e  week p e r i o d .  T h u s ,  a l t h o u g h  t h e r e  was v e r y  l i t t l e  
d e c l i n e  i n  q u a l i t y  f o r  e g g s  k e p t  u n d e r  r e f r i g e r a t i o n ,  t h o s e  
k e p t  a t  room t e m p e r a t u r e  had  a c o n s i d e r a b l e  l o s s  i n  q u a l i t y  
o v e r  t i m e .  The e g g s  w h ic h  had  b e e n  s p r a y e d  w i t h  m i n e r a l  
o i l  r e t a i n e d  t h e i r  q u a l i t y  b e t t e r  t h a n  e i t h e r  t h e  u n t r e a t e d  
g r o u p  o r  t h e  e g g s  i n  c a r t o n s  o v e rw r a p p e d  w i t h  c e l l o p h a n e .
S t a t i s t i c a l  A n a ly s i s
To d e t e r m i n e  i f  t h e  d i f f e r e n c e s  i n  i n t e r n a l  egg  
q u a l i t y  among t h e  v a r i o u s  g r o u p s  w e re  i n  f a c t  r e a l  and  n o t  
j u s t  d u e  t o  c h a n c e ,  t e s t s  o f  s i g n i f i c a n c e  w ere  a p p l i e d  t o  
e a c h  o f  t h e  v a r i a b l e s , ( T a b l e  X V I I I ) .
T h r e e  way i n t e r a c t i o n  was t e s t e d  f o r  s i g n i f i c a n c e  
w i t h  t h e  u s e  o f  t h e  r e s i d u a l  e r r o r  t e rm  c a l l e d  I n d i v i d u a l s .  
Weeks x T e m p e r a t u r e s  x  T r e a t m e n t  i n t e r a c t i o n  p r o v e d  t o  be 
h i g h l y  s i g n i f i c a n t .  C o n s e q u e n t l y ,  t h e  t h r e e  way i n t e r ­
a c t i o n  mean s q u a r e  was u s e d  a s  t h e  e r r o r  t e rm  f o r  t e s t i n g  
t h e  r e m a i n i n g  two way i n t e r a c t i o n s .  The m a in  e f f e c t s  w ere
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TABLE X V III. ANALYSIS OF VARIANCE OF EGG QUALITY
Egg Q u a l i t y  D e t e r m i n a t i o n  E x p e r im e n t  
B a to n  R o u ge ,  L o u i s i a n a
S o u r c e  o f  
V a r i a t i o n
D e g re e s  o f  
Freedom
Sum o f  
S q u a r e s
Mean 
S q u a r e s  F V a lu e
T o t a l 863 2 8 4 ,5 8 9
T e m p e r a t u r e 1 7 7 ,5 3 9 7 7 ,5 3 9 4 . 7 8
Weeks 3 7 6 ,1 6 1 2 5 , 3 8 4 2 .0 6
T r e a t m e n t s 2 1 1 ,4 5 8 5 ,7 2 9 1 .0 9
Weeks x T e m p e r a t u r e 3 3 4 ,6 1 5 1 1 ,5 3 8  . 1 2 .1 2 * *
Weeks X T r e a t m e n t s 6 7 ,3 7 3 1 ,2 2 9 1 .2 9
T e m p e r a t u r e  x T r e a t m e n t s  
Weeks x T e m p e r a tu r e
2 9 , 7 8 3 4 , 8 9 2 5 .1 4 *
x T r e a t m e n t s 6 5 , 7 1 0 952 1 2 .9 0 * *
I n d i v i d u a l s 840 6 1 ,9 6 0 74
■ ^ S i g n i f i c a n t  a t  t h e  f i v e  p e r c e n t  l e v e l .
^ S i g n i f i c a n t  a t  t h e  o n e  p e r c e n t  l e v e l .
i
t e s t e d  f o r  s i g n i f i c a n c e  w i t h  s y n t h e s i z e d  e r r o r  t e r m s ,  s i n c e  
t h e r e  i s  no l o g i c a l  e r r o r  t e rm  when i n t e r a c t i o n  i s  p r e s e n t  
i n  t h i s  d e s i g n . " ^
C o n s i d e r i n g  t h e  o v e r - a l l  e x p e r i m e n t  a n d  t h e  s i g ­
n i f i c a n t  i n t e r a c t i o n  among t r e a t m e n t s ,  t h e  o n l y  m a in  e f f e c t  
w h i c h  c a u s e d  r e a l  d i f f e r e n c e s  i n  egg  q u a l i t y  was t e m p e r a t u r e .
^ S e e  A p p e n d ix  G f o r  c o m p u t a t i o n s  o f  F v a l u e s  and 
d e g r e e s  o f  f ree d o m  o f  m a in  e f f e c t s .
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A ssum ing  t h e  p o s s i b i l i t y  o f  b e i n g  w rong  one  c h a n c e  i n  10 ,  
q u a l i t y  o f  e g g s  h e l d  a t  room t e m p e r a t u r e  d i f f e r e d  f rom t h a t  
o f  e g g s  k e p t  u n d e r  r e f r i g e r a t i o n .  The r e m a i n i n g  m a in  e f f e c t s  
d i d  n o t  c a u s e  l a r g e  e n o u gh  d i f f e r e n c e s  i n  q u a l i t y  t o  be  
d e t e c t e d  b y  t h e  e x p e r i m e n t a l  d e s i g n  a t  a c c e p t a b l e  p r o b a b i l i t y  
l e v e l s
I n t e r a c t i o n
I n t e r a c t i o n  b e tw e e n  weeks a n d  t e m p e r a t u r e  was found  
t o  b e  h i g h l y  s i g n i f i c a n t  a s  was t h e  t h r e e  way i n t e r a c t i o n  
b e tw e e n  w e e k s ,  t e m p e r a t u r e s  a n d  t r e a t m e n t s .  The two way 
i n t e r a c t i o n  o f  t e m p e r a t u r e  a n d  t r e a t m e n t s  was s i g n i f i c a n t  
a t  t h e  f i v e  p e r c e n t  l e v e l .  T h ese  i n t e r a c t i o n s  b e tw e e n  t h e  
v a r i o u s  f a c t o r s  i n d i c a t e  t h a t  egg  q u a l i t y  was a f f e c t e d  
d i f f e r e n t l y  by  t h e  d i f f e r e n t  c o m b i n a t i o n s  o f  t r e a t m e n t s  
( F i g u r e  4 ) .
H y p o th eses  T e s ted
The h y p o t h e s e s  t e s t e d  by  t h e  s t a t i s t i c a l  a n a l y s i s  
w e r e :  ( 1 )  Q u a l i t y  o f  u n t r e a t e d  e g g s ,  a s  m e a s u r e d  by  Haugh
u n i t s ,  i s  t h e  same a s  q u a l i t y  o f  eg gs  w h ic h  a r e  o i l e d  o r  
p a c k e d  i n  c a r t o n s  w i t h  c e l l o p h a n e  o v e r w r a p .  ( 2 )  T e m p e r a tu r e  
c o n d i t i o n s  u n d e r  w h i c h  e g g s  a r e  s t o r e d  do n o t  a f f e c t  egg 













Weeks by T e m p e r a tu r e
I lRoom Temp,
R e f r i g ­











T e m p e r a t u r e  by T r e a t m e n t s
!
1
Room T e m p e r a t u r e  R e f r i g e r a t i o n
m  S t a n d a r d  C a r t o n s  
□  O i l  T r e a t e d  Eggs
S  C e l l o p h a n e  Wrapped C a r t o n s
F i g u r e  4 .  I n t e r a c t i o n  Between Means o f  Egg Q u a l i t y  by 
Weeks and  T e m p e r a t u r e s  and  T e m p e r a t u r e s  and  
T r e a t m e n t s
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The f i r s t  a n d  t h i r d  h y p o t h e s e s  w e re  n o t  r e j e c t e d  on  
t h e  b a s i s  o f  t h e  d a t a  from t h i s  e x p e r i m e n t .  T e m p e r a t u r e  
c o n d i t i o n s  w ere  fou n d  to  c a u s e  a r e a l  d i f f e r e n c e  i n  q u a l i t y  
t h u s ,  h y p o t h e s i s  num ber  two was r e j e c t e d .  Eggs k e p t  u n d e r  
r e f r i g e r a t i o n  r e t a i n e d  t h e i r  q u a l i t y  much b e t t e r  t h a n  t h o s e  
k e p t  a t  room t e m p e r a t u r e ,  i . e .  7 4 . 4  com pared  t o  5 5 . 4  Haugh 
u n i t s  ( T a b l e  XIX).  ' -
TABLE XIX. AVERAGE EGG QUALITY BY TEMPERATURES AND 
TREATMENTS
Egg Q u a l i t y  D e t e r m i n a t i o n  E x p e r i m e n t  
B a to n  R ouge ,  L o u i s i a n a
T reatm en ts
Tempera t u r e Standard
M inera1 




Haugh U n its
Room Tem perature 4 7 . 6 6 4 . 4 5 4 . 4 5 5 . 4
R e f r i g e r a t i o n 7 5 . 1 7 5 . 4 7 2 .7 7 4 . 4
W eighted A verage 6 1 . 3 6 9 . 9 6 3 .5 6 4 . 9
USDA G ra d e  AA 79 Haugh U n i t s  and  o v e r  
A 5 5 - 7 9  Haugh U n i t s  
B 3 1 - 5 5  Haugh U n i t s  
C Below 31 Haugh U n i t s
- r
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Egg Q u a l i t y  D e t e r i o r a t i o n  a t  Room Tem perature
B e c a u se  o f  t h e  w id e  r a n g e  i n  means o f  q u a l i t y  s c o r e s  
f o r  eg g s  h e l d  a t  room t e m p e r a t u r e ,  a s e p a r a t e  a n a l y s i s  was 
made u s i n g  t h e  d a t a  f o r  room t e m p e r a t u r e  o n l y .  The p u r p o s e  
was t o  d e t e r m i n e  t h e  c a u s e s  o f  t h i s  d e c l i n e  i n  q u a l i t y  
w h ic h  c o u l d  n o t  be  d e t e c t e d  i n  t h e  o v e r - a l l  e x p e r i m e n t  
b e c a u s e  o f  t h e  i n t e r a c t i o n  e f f e c t s .
A v e r a g e  egg  q u a l i t y  r a n g e d  from 7 7 . 1  t o  2 0 . 4  Haugh 
u n i t s  i n  t h e  u n t r e a t e d  g ro u p  o v e r  t h e  t h r e e  week p e r i o d .
T h i s  r e p r e s e n t s  a d r o p  o f  5 6 . 7  Haugh u n i t s  o r  from a h i g h  
A G ra d e  down t o  G rad e  C. The g ro u p  t r e a t e d  w i t h  m i n e r a l  
o i l  had  t h e  l e a s t  q u a l i t y  d r o p .  T hese  e g g s  d e c l i n e d  o n '  
t h e  a v e r a g e  f rom 7 6 .9  t o  5 1 . 6  Haugh u n i t s ,  a d e c l i n e  o f  . 
2 5 . 3  Haugh u n i t s .  Eggs i n  c a r t o n s  o v e r w r a p p e d  w i t h  c e l l o ­
p h a n e  d e c l i n e d  i n  q u a l i t y  4 8 . 9  Haugh u n i t s ,  f rom Grade  A 
down t o  G rade  C ( T a b l e  XX).
S t a t i s t i c a l  A n a ly s i s
A f i x e d  e f f e c t  two f a c t o r i a l  (3 x  4 )  d e s i g n  was 
u s e d  t o  d e t e r m i n e  w h e t h e r  o r  n o t  t h e  d i f f e r e n c e s  among 
t r e a t m e n t s  w e re  r e a l  o r  d u e  t o  c h a n c e .  Time a n d  t r e a t m e n t s
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TABLE XX. AVERAGE EGG QUALITY BY WEEKS AND TREATMENTS
Egg Q u a l i t y  D e t e r m i n a t i o n  E x p e r i m e n t  
B a to n  R ouge ,  L o u i s i a n a
Time P e r i o d







T h r e e
Weeks
W e ig h te d
A v e r a g e
Haugh U n i t s 1
S t a n d a r d  C a r t o n 7 7 . 1 5 2 . 9 3 9 .9 2 0 . 4 4 7 . 6
M i n e r a l  O i l 7 6 .9 6 4 . 8 6 4 . 3 5 1 . 6 6 4 . 4
C e l l o p h a n e 7 7 .5 6 0 . 5 5 0 . 8 2 8 . 6 5 4 . 4
W e ig h te d  A v e r a g e 7 7 .2 5 9 . 4 5 1 , 7 3 3 .5 5 5 . 4
"4jSDA G rade AA 79 Haugh U n i t s  and o v e r
A 5 5 - 7 9  Haugh U n i t s  
B 3 1 - 5 5  Haugh U n i t s  
C Below 31 Haugh U n i t s
w e r e  u se d  a s  t h e  two f a c t o r s .  T e s t s  o f  s i g n i f i c a n c e  w e re  
a p p l i e d  t o  e a c h  o f  t h e  v a r i a b l e s  ( T a b l e  XXI).
I t  i s  a p p a r e n t  f rom t h i s  a n a l y s i s  t h a t  eg g  q u a l i t y  
d i f f e r e d  s i g n i f i c a n t l y  among t r e a t m e n t s .  D i f f e r e n c e  i n  egg  
q u a l i t y  d u e  t o  t i m e  p e r i o d s  a l s o  p r o v e d  to  b e  h i g h l y  s i g ­
n i f i c a n t  a s  was t h e  i n t e r a c t i o n  b e tw e e n  weeks  and  t r e a t ­
m e n t s .
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TABLE XXI. ANALYSIS OF VARIANCE OF QUALITY FOR EGGS HELD 
AT ROOM TEMPERATURE
Egg Q u a l i t y  D e t e r m i n a t i o n  E x p e r i m e n t  
B a to n  R ou g e ,  L o u i s i a n a
S o u rce  o f  









Va lu e  
(U s in g  
I n d i v i d u a l s )
F
V alue  
(U s in g  
W x T)
T o ta l 431 1 8 1 ,5 5 3
Weeks 3 1 0 6 ,0 5 1 3 5 , 3 5 0 1 8 .2 9 * *
T reatm en ts 2 2 0 ,6 1 1 1 0 ,3 0 6 5 . 3 3 *
Weeks x
T reatm en ts
I n d i v i d u a l s
6
420
1 1 , 6 1 0
4 3 , 2 8 1
1 , 9 3 3
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1 8 .7 7 * *
^ S i g n i f i c a n t  a t  t h e  f i v e  p e r c e n t  l e v e l .
^ S i g n i f i c a n t  a t  t h e  o n e  p e r c e n t  l e v e l .
I n t e r a c t i o n
The s i g n i f i c a n t  i n t e r a c t i o n  w h ic h  o c c u r r e d  b e tw e e n  
weeks a n d  t r e a t m e n t s  was e x p e c t e d  i n  t h a t  p r e v i o u s  e x p e r i ­
m e n t a t i o n  h a s  shown t h a t  m i n e r a l  o i l  t r e a t m e n t  u p h o l d s  egg  
q u a l i t y  o v e r  t im e  r e l a t i v e  t o  u n t r e a t e d  e g g s  ( F i g u r e  5 ) .
The p r e s e n t  e x p e r i m e n t  was c o n d u c t e d  p r i m a r i l y  t o  d e t e r m i n e  
t h e  q u a l i t y  r e t a i n i n g  c h a r a c t e r i s t i c s  o f  c e l l o p h a n e  r e l a t i v e  
t o  u n t r e a t e d  e g g s .  T h e r e f o r e ,  t h e  f a c t  t h a t  i n t e r a c t i o n  was 
p r e s e n t  was n o t  o f  g r e a t  c o n c e r n .
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H  S t a n d a r d  C a r t o n  
d ]  M i n e r a l  O i l  T r e a t m e n t  









One One Two Three
Day Week Weeks Weeks
^ F i g u r e  5 .  I n t e r a c t i o n  o f  Egg Q u a l i t y  Between  Weeks and 
T r e a t m e n t s  f o r  Eggs H e ld  a t  Room T e m p e r a tu r e
H yp o th eses  T e s ted
The h y p o t h e s e s  t e s t e d  i n  t h e  s t a t i s t i c a l  a n a l y s i s  
w e r e  i n  t h e  form o f  n u l l  h y p o t h e s e s  and  w e r e  a s  f o l l o w s :  
( 1 )  Q u a l i t y  o f  eg g s  r e m a i n s  c o n s t a n t  o v e r  t i m e  f o r  eggs  
h e l d  a t  room t e m p e r a t u r e .  ( 2 )  Egg q u a l i t y  i s  u n a f f e c t e d  
by  o i l i n g  o r  c e l l o p h a n e  o v e r w r a p s  when e g g s  a r e  h e l d  a t  
room t e m p e r a t u r e .
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B o th  h y p o t h e s e s  w e r e  r e j e c t e d  s i n c e  s i g n i f i c a n t  
d i f f e r e n c e s  i n  egg  q u a l i t y  w ere  fo u n d  o v e r  t i m e  a n d  among 
t r e a t m e n t s .
E f f e c t  o f  Time P e r io d s  on Egg Q u a l i t y
To d e t e r m i n e  a t  w h a t  p o i n t  egg  q u a l i t y  d e c l i n e d  
s i g n i f i c a n t l y ,  a s t a t i s t i c a l  a n a l y s i s  was made on  t h e  means 
o f  v a r i o u s  c o m b i n a t i o n s  o f  t im e  p e r i o d s  ( T a b l e  X X I I ) .  T h is  
a n a l y s i s  i n d i c a t e d  t h a t  t h e  d i f f e r e n c e s  among t h e s e  n o n -  
o r t h o g o n a l  c o m b i n a t i o n s  w e re  i n  f a c t  r e a l  an d  n o t  j u s t  due  
t o  c h a n c e  ( T a b l e  X X I I I ) .  T h e re  w e re  o n l y  t h r e e  d e g r e e s  o f  
f ree d o m  s i n c e  t h e r e  w e r e  o n l y  f o u r  t i m e  p e r i o d s .  T h u s ,  
o n l y  t h r e e  t e s t s  w e r e  made .  The t h r e e  c o m b i n a t i o n s  o f  t im e
TABLE XXII.  AVERAGE QUALITY OF EGGS HELD AT ROOM TEMPERATURE 
FOR VARIOUS LENGTHS OF TIME
Egg Q u a l i t y  D e t e r m i n a t i o n  E x p e r i m e n t  
B a to n  R ouge ,  L o u i s i a n a
Time
I n t e r v a l Means
Time
I n t e r v a l Means
• Haugh U n i t s Haugh U n i t s
One Day 7 7 . 2 v s . Weeks 1 ,  2 , 3 4 8 . 2
One Day & Week 1 6 8 . 3 v s .  Weeks 2 ,  3 4 2 . 6
One Day & Weeks 1 , 2 6 2 . 8 v s .  Week 3 . 3 3 .5
I l l
TABLE X X I I I .  COMPARISONS OF EGG QUALITY BETWEEN WEEKS FOR 
EGGS HELD AT ROOM TEMPERATURE
Egg Q u a l i t y  D e t e r m i n a t i o n  E x p e r i m e n t  
B a to n  Rouge ,  L o u i s i a n a
D eg rees Sum
S ou rce  o f o f o f Mean F
V a r ia t io n Freedom Squares Squares V alues
T o t a l 3 1 0 6 ,0 5 1
One Day v s .  Weeks 1 , 2 ,  3 1 6 7 ,9 7 6 6 7 ,9 7 6
One Day & Week 1 v s . Weeks 2 ,  3 1 7 1 ,2 0 0 7 1 ,2 0 0
One Day & Weeks 1 ,  2 v s .  Week 3 1 6 9 ,1 4 0 6 9 ,1 4 0
Weeks x T r e a t m e n t s 6 1 1 ,6 1 0 1 ,9 3 3
^ S i g n i f i c a n t  a t  t h e  o n e  p e r c e n t  l e v e l .
p e r i o d s  a p p e a r e d  t o  be  t h e  m o s t  a p p r o p r i a t e  o f  t h e  s e v e r a l  
w h ic h  c o u l d  h a v e  b e e n  u s e d .  The F r a t i o s  i n d i c a t e  t h a t  egg  
q u a l i t y  t e n d e d  t o  d e c l i n e  s t e a d i l y  t h r o u g h o u t  t h e  t h r e e  week 
h o l d i n g  p e r i o d .
E f f e c t  o f  T rea tm en ts  on Egg Q u a l i ty
S i n c e  t r e a t m e n t s  w e re  found  t o  c a u s e  s i g n i f i c a n t  
d i f f e r e n c e s  i n  q u a l i t y  f o r  e g g s  h e l d  a t  room t e m p e r a t u r e ,  
i t  was d e s i r a b l e  t o  a s c e r t a i n  w h ic h  t r e a t m e n t  o r  t r e a t m e n t s  
c a u s e d  t h e  d i f f e r e n c e s .  The means f o r  t h e  t h r e e  t r e a t m e n t s  
w e r e :  S t a n d a r d  C a r t o n  ( u n t r e a t e d ) ,  4 7 . 6 ;  M i n e r a l  O i l ,  6 4 . 4 ;
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and C e l l o p h a n e  O verw rap  5 4 . 4  Haugh U n i t s .  T h e r e  w e re  o n l y  
two d e g r e e s  o f  f r e e d o m ,  t h u s  o n l y  two t e s t s  w e re  made 
( T a b l e  XXIV). I n  t h i s  i n s t a n c e ,  t h e  s t a n d a r d  c a r t o n  was 
c o n s i d e r e d  somewhat  l i k e  a " c o n t r o l "  i n  t h a t  t h e  e g g s  i n  
t h i s  g ro u p  w e r e  u n t r e a t e d .  Too ,  t h i s  g r o u p  r e p r e s e n t s  t h e  
s t a n d a r d  p r a c t i c e  o f  t h e  i n d u s t r y  f o r  e g g s  w h i c h  a r e  moved 
d i r e c t l y  t h r o u g h  t h e  m a r k e t i n g  c h a n n e l .  C o n s e q u e n t l y ,  two 
n o n - o r t h o g o n a l  t e s t s  w e re  made o f  s i n g l e  c o m p a r i s o n s  w i t h
TABLE XXIV. COMPARISONS OF EGG QUALITY BETWEEN CARTON
TREATMENTS FOR EGGS HELD AT ROOM TEMPERATURE
Egg Q u a l i t y  D e t e r m i n a t i o n  E x p e r i m e n t  
B a to n  R ouge ,  L o u i s i a n a
S o u r c e  o f  
V a r i a t i o n
D e g r e e s  o f  
Freedom
Sum o f  
S q u a r e s
Mean
S q u a r e s
F
V a lu e s
T o t a l 2 1 1 ,4 5 8
S t a n d a r d  v s .  
C e l l o p h a n e 1 3 ,2 9 4  . ' 3 , 2 9 4 1 . 7 0
S t a n d a r d  v s . 
M i n e r a l  O i l 1 2 0 ,3 5 2 2 0 ,3 5 2 1 0 .5 3 *
Weeks x C a r t o n s 6 1 1 ,6 1 0 1 ,9 3 3
^ S i g n i f i c a n t  a t  t h e  f i v e  p e r c e n t  l e v e l .
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t h e  " c o n t r o l "  g r o u p .  I n  t h i s  way i t  was p o s s i b l e  t o  d e t e r ­
m in e  i f  egg  q u a l i t y  d e t e r i o r a t i o n  c o u l d  be  s lo w e d  by t h e  
a d o p t i o n  o f  q u a l i t y  r e t a i n i n g  p r a c t i c e s .
I t  i s  a p p a r e n t  f rom t h i s  a n a l y s i s  t h a t  egg  q u a l i t y  
r e t e n t i o n  was n o t  im p r o v e d  by  o v e r w r a p p i n g  e g g  c a r t o n s  w i t h  
c e l l o p h a n e .  Eggs i n  o v e rw r a p p e d  c a r t o n s  d e c l i n e d  i n  q u a l i t y  
a t  a r a t e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  from u n t r e a t e d  e g g s .  
T h o se  e g g s  t r e a t e d  w i t h  m i n e r a l  o i l ,  h o w e v e r ,  w e re  s l o w e r  
t o  l o s e  q u a l i t y  t h a n  t h e  u n t r e a t e d  g r o u p .
CHAPTER V
SUMMARY AND CONCLUSIONS
The o v e r - a l l  o b j e c t i v e  o f  t h e  s t u d y  was t o  d e t e r m i n e  
t h e  e f f e c t  o f  s e v e r a l  t y p e s  o f  c a r t o n s  on  egg  s a l e s .  Egg 
m e r c h a n d i s i n g  i n n o v a t i o n s  w e r e  s t u d i e d  t o  f i n d  ways o f  
i n c r e a s i n g  demand a nd  t h u s ,  p e r  c a p i t a  c o n s u m p t i o n .
A s e c o n d a r y  o b j e c t i v e  was to  a s c e r t a i n  t h e  e f f e c t s  
o f  c e l l o p h a n e  o v e r w r a p p i n g  a n d  m i n e r a l  o i l  s p r a y  t r e a t m e n t  
o n  egg  q u a l i t y .  T h ese  m e r c h a n d i s i n g  m e th o d s  w e re  s t u d i e d  
t o  f i n d  ways o f  r e d u c i n g  egg  q u a l i t y  d e t e r i o r a t i o n ,  a s o u r c e  
o f  g r e a t  e con o m ic  l o s s  t o  p r o d u c e r s  a nd  t h o s e  i n  t h e  m a r k e t ­
i n g  c h a n n e l ,  a s  w e l l  a s  a l o s s  i n  c o n su m er  s a t i s f a c t i o n .
A f i v e  week s a l e s  r e s p o n s e  t e s t  was c o n d u c t e d  i n  
S h r e v e p o r t ,  L o u i s i a n a  i n  t h e  S p r i n g  o f  1960 t o  a c c o m p l i s h  
t h e  f i r s t  o b j e c t i v e .  F i v e  d u a l  d i s p l a y s  o f  e gg  p a c k a g e s  
w e re  " s a l e s  t e s t e d "  i n  f i v e  s u p e r m a r k e t s  w i t h  e a c h  d i s p l a y  
a p p e a r i n g  i n  e a c h  s t o r e  f o r  a o ne  week p e r i o d .  The f i v e  
d u a l  d i s p l a y s  w e re :
(A) S t a n d a r d  2 x 6  c a r t o n  a n d  t h e  s t a n d a r d  c a r t o n  o v e r -  - 
w ra p p ed  w i t h  c e l l o p h a n e
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(B) S t a n d a r d  2 x 6  c a r t o n  a n d  a c l e a r  p l a s t i c  c a r t o n  
s e l l i n g  a t  a f o u r  c e n t  h i g h e r  p r i c e
(C) S t a n d a r d  2 x 6  c a r t o n  and  a c l e a r  p l a s t i c  c a r t o n  
s e l l i n g  a t  a s e v e n  c e n t  h i g h e r  p r i c e
(D) S t a n d a r d  c a r t o n  o v e r w r a p p e d  w i t h  c e l l o p h a n e  a n d  a 
c l e a r  p l a s t i c  c a r t o n  s e l l i n g  a t  a f o u r  c e n t  h i g h e r  
p r i c e
(E) S t a n d a r d  c a r t o n  o v e r w r a p p e d  w i t h  c e l l o p h a n e  a n d  a 
c l e a r  p l a s t i c  c a r t o n  s e l l i n g  a t  a s e v e n  c e n t  h i g h e r  
p r i c e .
C u s to m e rs  i n  t h r e e  o f  t h e  f i v e  s t o r e s  showed a p r e f e r ­
e n c e  f o r  t h e  c e l l o p h a n e  w ra p p e d  c a r t o n  o v e r  t h e  s t a n d a r d  
c a r t o n  ( d u a l  d i s p l a y  A ) .  I n  o n e  s t o r e  no p r e f e r e n c e  was 
i n d i c a t e d  and  i n  a n o t h e r  t h e  s t a n d a r d  c a r t o n  was p r e f e r r e d .  
F o r  a l l  s t o r e s  c o m b in e d ,  55 p e r c e n t  o f  o n e  w e e k ' s  s a l e s  
c o n s i s t e d  o f  c e l l o p h a n e  w ra p p e d  c a r t o n s  and  45 p e r c e n t  o f  
t h e  s t a n d a r d  c a r t o n .
I n  t h e  f o u r  r e m a i n i n g  s a l e s  c o m p a r i s o n s ,  i t  was fo u n d  
t h a t  t h e  s t a n d a r d  c a r t o n  o r  t h e  s t a n d a r d  c a r t o n  o v e rw r a p p e d  
was p r e f e r r e d  o v e r  t h e  p l a s t i c  c o n t a i n e r .  I t  c a n  n o t  be  
s a i d ,  h o w e v e r ,  t h a t  t h i s  was a p r e f e r e n c e  f o r  c a r t o n  a l o n e .  
The p r e f e r e n c e  may h a v e  b e e n  t h e  r e s u l t  o f  t h e  l o w e r  p r i c e  
o f  t h e  s t a n d a r d  c a r t o n .  P r o p o r t i o n  o f  s a l e s  i n  t h e  c l e a r
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p l a s t i c  c a r t o n  v a r i e d  among s t o r e s ,  b u t  o n  t h e  a v e r a g e  t h i s  
c a r t o n  a c c o u n t e d  f o r  a p p r o x i m a t e l y  12 p e r c e n t  o f  t h e  s a l e s .
A l a t i n  s q u a r e  a n a l y s i s  was c o n d u c t e d  t o  d e t e r m i n e  i f  
vo lum e  o f  e g g  s a l e s  was i n c r e a s e d  by  one  o r  m ore  o f  t h e  
m e r c h a n d i s i n g  c o m b i n a t i o n s .  S t o r e  and  t im e  p e r i o d  e f f e c t s  
w e r e  rem oved  by  t h e  d e s i g n  o f  t h e  e x p e r i m e n t .  The c o m b in a ­
t i o n  o f  egg  c a r t o n s  w h ic h  r e s u l t e d  i n  t h e  l e a s t  t o t a l  s a l e s  
was t h e  o n e  i n  u s e  by  t h e  c h a i n  s t o r e  p r i o r  t o  t h e  e x p e r i ­
m e n t ,  n a m e ly  t h e  s t a n d a r d  c a r t o n  a n d  t h e  p l a s t i c  c a r t o n  w i t h  
a f o u r  c e n t  a d d e d  m a r k - u p .  T h i s  d u a l  d i s p l a y  had  a w e e k ly  
s a l e s  a v e r a g e  o f  860  d o z e n s  p e r  s t o r e  i n  t h e  f i v e  s t o r e s .
The c o m b i n a t i o n  w h ic h  r e s u l t e d  i n  t h e  g r e a t e s t  s a l e s  v o lu m e ,  
a n  a v e r a g e  o f  1 ,0 1 8  d o z e n s ,  was t h e  c e l l o p h a n e  w rapp ed  c a r ­
t o n  a nd  t h e  p l a s t i c  c a r t o n  w i t h  a s e v e n  c e n t  a d d e d  m a r k - u p .  
The f i r s t  d u a l  d i s p l a y  a c c o u n t e d  f o r  t h e  s a l e  o f  1 0 . 6  
d o z e n s  p e r  o n e  h u n d r e d  c u s t o m e r s ,  w h e r e a s  t h e  l a t t e r ’ 
a c c o u n t e d  f o r  1 3 . 2  d o z e n s  p e r  one  h u n d r e d  c u s t o m e r s .
A v e r a g e  vo lum e  o f  e gg  s a l e s  o f  t h e  d u a l  d i s p l a y  i n  u s e  
p r i o r  t o  t h e  e x p e r i m e n t  was com pared  s t a t i s t i c a l l y  t o  t h e  
a v e r a g e  o f  t h e  f o u r  o t h e r  d u a l  d i s p l a y s  c o m b in e d .  I t  was 
fo u n d  t h a t ,  w h i l e  s a l e s  among t h e  l a t t e r  f o u r  d i s p l a y s  d i d  
n o t  v a r y  s i g n i f i c a n t l y ,  a l l  o f  t h e s e  m e r c h a n d i s i n g  d i s p l a y s
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r e s u l t e d  i n  g r e a t e r  vo lum e  o f  s a l e s  t h a n  t h e  d u a l  d i s p l a y  
i n  u s e  p r i o r  t o  t h e  e x p e r i m e n t .  T h u s ,  a n y  o f  t h e  f o u r  d u a l  
d i s p l a y s  (A, C, D, E) m i g h t  s e r v e  e q u a l l y  w e l l  t o  i n c r e a s e  
egg  s a l e s .  T r e a t m e n t  A, t h e  d u a l  d i s p l a y  o f  s t a n d a r d  c a r ­
t o n s  a n d  c e l l o p h a n e  o v e rw r a p p e d  c a r t o n s  would  n o t  be  a 
l i k e l y  c o m b i n a t i o n  o f  c a r t o n s  f o r  a n y  g i v e n  p a c k e r  b e c a u s e  
i t  i n v o l v e d  two d i s p l a y s  o f  t h e  same c a r t o n  a l t h o u g h  o n e -  
h a l f  o f  t h e  d i s p l a y  was o v e r w r a p p e d .  Any o n e  o f  t h e  t h r e e  . 
r e m a i n i n g  c o m b i n a t i o n s ,  t h o u g h ,  would  be  l o g i c a l  s e l e c t i o n s .  
S i n c e  t h e  d u a l  d i s p l a y  w h ic h  i n c l u d e d  t h e  s e v e n  c e n t  add ed  
m a r k - u p  on t h e  p l a s t i c  c a r t o n  w ould  no d o u b t  r e t u r n  t h e  
g r e a t e s t  n e t  r e v e n u e  to  t h e  r e t a i l e r ,  i t  w o u ld  be  t h e  m o s t  
l o g i c a l  c h o i c e  from h i s  s t a n d p o i n t .
I n  a t e s t  o f  t h e  q u a l i t y  u p h o l d i n g  c h a r a c t e r i s t i c s  o f  
c e l l o p h a n e ,  t h e  q u a l i t y  o f  eg gs  p a c k e d  i n  c a r t o n s  a n d  w rapp ed  
i n  c e l l o p h a n e  was com pared  t o  t h a t  o f  t h e  s t a n d a r d  2 x 6  
c a r t o n ,  o r  u n t r e a t e d  e g g s ,  and  a l s o  t o  eg gs  s p r a y e d  w i t h  
m i n e r a l  o i l .  A t o t a l  o f  864 eg g s  was ex am in e d  f o r  i n t e r i o r  
q u a l i t y .  O n e - h a l f  w e re  k e p t  u n d e r  r e f r i g e r a t i o n  and  o n e -  
h a l f  w e r e  k e p t  a t  room t e m p e r a t u r e .  A s a m p le  o f  216 eggs  
was b r o k e n - o u t  when t h e  e g g s  w e re  one  d a y  o f  a g e .  S i m i l a r  
s i z e d  s a m p le s  w e re  g r a d e d  a t  s e v e n  d a y  i n t e r v a l s  f o r  t h r e e  
w e e k s .
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The a v e r a g e  q u a l i t y  o f  t h e  f i r s t  s a m p le  was n o t  
q u i t e  AA ( 7 7 . 8  Haugh u n i t s ) .  A v e r a g e  q u a l i t y  o f  t h e  s a m p le  
t e s t e d  a f t e r  t h r e e  weeks  s t o r a g e  was 6 4 . 9  Haugh u n i t s  
(U. S.  G rad e  A ) .  T h i s  r e p r e s e n t s  a d r o p  o f  a p p r o x i m a t e l y  
o n e - h a l f  o f  a g r a d e .
Those e g g s  k e p t  under r e f r i g e r a t i o n  had e s s e n t i a l l y  
no d e c l i n e  i n  q u a l i t y  o v e r  th e  t h r e e  week p e r io d  r e g a r d l e s s  
o f  ty p e  o f  c a r t o n  o r  o i l  t r e a tm e n t .
A t room te m p e r a tu r e ,  e g g s  sp ra y ed  w i t h  m in e r a l  o i l  
d e c l i n e d  th e  l e a s t  i n  q u a l i t y ,  o n ly  2 5 . 3  Haugh u n i t s .  
C e llo p h a n e  overw rapped eg g s  dropped 4 8 . 9  Haugh u n i t s  w h i le  
th e  u n t r e a t e d  e g g s  d e c l i n e d  5 6 . 7  Haugh u n i t s  on th e  a v e r a g e .
A s t a t i s t i c a l  a n a l y s i s  made to  d e te r m in e  i f  th e  
above  d i f f e r e n c e s  w ere r e a l  and n o t  j u s t  due t o  chance  
showed t h a t  q u a l i t y  o f  eg g s  h e ld  a t  room tem p era tu re  
d i f f e r e d  s i g n i f i c a n t l y  from q u a l i t y  o f  e g g s  s t o r e d  i n  
r e f r i g e r a t i o n .  The o n ly  m ain e f f e c t  f o r  w h ich  r e a l  d i f f e r ­
e n c e s  w ere d e t e c t e d  was th e  tem p er a tu r e  e f f e c t .  The a v e r a g e  
fo r  r e f r i g e r a t e d  e g g s  was 7 4 . 4  Haugh u n i t s  w h i l e  th e  a v e r a g e  
fo r  e g g s  un der  t h e  t h r e e  t e s t s  h e ld  a t  room tem p er a tu r e  was 
o n ly  5 5 . 4  Haugh u n i t s .
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A s e p a r a t e  a n a l y s i s  o f  th e  data  fo r  e g g s  h e ld  a t  
room tem p er a tu r e  i n d i c a t e d  t h a t  th e r e  was a s i g n i f i c a n t  
d i f f e r e n c e  among t r e a tm e n ts  and a h i g h l y  s i g n i f i c a n t  d i f f e r ­
en ce  i n  q u a l i t y  due to  tim e l a p s e .
The a n a l y s i s  o f  d i f f e r e n c e s  among tr e a tm e n ts  was 
exam ined to  d e te r m in e  where t h e  d i f f e r e n c e s  o c c u r r e d .  I t  
was found' t h a t  eg g s  packed i n  s tan d a rd  c a r to n s  were n o t  
s i g n i f i c a n t l y  d i f f e r e n t  i n  i n t e r n a l  q u a l i t y  th a n  t h o s e  in  
c e l lo p h a n e  wrapped c a r t o n s .  The m in e r a l  o i l  t r e a t m e n t ,  
th o u gh , had e x c e l l e n t  q u a l i t y  r e t a i n i n g  c h a r a c t e r i s t i c s  
r e l a t i v e  to  e g g s  packed i n  th e  s ta n d ard  c a r to n .  The r e s u l t s  
o f  th e  e x p e r im en t  s u g g e s t  t h a t  t h i s  t r e a tm e n t  i s  th e  more 
e f f e c t i v e  i n  u p h o ld in g  egg  q u a l i t y  o f  t h e  two t e s t e d .  The 
u s e  o f  c e l lo p h a n e  as an egg overwrap i s  n o t  j u s t i f i e d  from 
th e  s t a n d p o in t  o f  p r e s e r v in g  q u a l i t y .  I t s  u s e ,  how ever,  
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T im e s :
P r i c e s  Charged:
C h i l d ' s  C h o ice  A Large C h i l d ' s  C h o ice  A Large P l a s t i c  C arton
( c e l lo p h a n e  wrapped)
A ppearan ce  o f  D i s p la y  on E n te r in g  th e  S to r e :
(a )  Both s i d e s  a p p r o x im a te ly  m atched: __________
(b )  Low on ______________________ .__________ ty p e  o f  e g g s .
( c )  E n t i r e l y  o u t  o f  _____________________  ty p e  o f  e g g s .
S t a t u s  o f  Backroom S to r a g e :  (A pproxim ate f i g u r e s )
________  c a s e s  o f  C h i l d ' s  C h o ice  A Large
__________ c a s e s  o f  c e l lo p h a n e  wrapped C h i l d ' s  C h o ice  A Large
__________  c a s e s  o f  p l a s t i c  c a r to n e d  eg g s




TABLE XXV. RETAIL PRICES CHARGED FOR EGGS
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960 t h r o u g h  J u n e  7 ,  1960
Week B e g in n in g
Grade-size"^ 4 - 2 6 5 - 3 5 -1 7 5 - 2 4 5 - 3 1
Cents Per Dozen
A Large 52 49 47 49 49
A Medium 49 47 45 47 45
B Medium 4-7 44 43 44 44
A Extra Large 57 55 53 55 55
A L a rge2 55 53 51 53 53
AA Large 62 58 56 58 60
^"All e g g s  w i t h  t h e  e x c e p t i o n  o f  t h e  AA l a r g e  s i z e  
w e re  s u p p l i e d  b y  t h e  same p a c k e r .
2
T h i s  g r a d e - s i z e  p a c k  was d i f f e r e n t i a t e d  b y  b r a n d  
name from t h e  f i r s t  l i s t e d .
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APPENDIX C
TABLE XXVI. EGG SALES IN STANDARD CARTONS AND STANDARD 
CARTONS OVERWRAPPED
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960 t h r o u g h  J u n e  7 ,  1960
Week
B e g in n in g






Overwrappedt- T o ta l
S a le s  
P er  100 
Custom ers
Number o f  Dozens
A p r i l  26 I 489 696 1 ,1 8 5 1 6 . 2
May 3 I I 444 459 903 1 4 .2
May 17 . I I I 524 409 933 ' 1 1 . 4
May 24 IV 402 603 1 ,0 0 5 1 2 .7
May 31 V 241 422 663 7 . 2
T o ta l  /  A verage ------ ------ 4 ,6 8 9 1 2 . 0
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TABLE XXVII. EGG SALES IN STANDARD CARTONS AND PLASTIC
CARTONS WITH A FOUR CENT ADDED MARK-UP
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960 t h r o u g h  J u n e  7 ,  1960
Week
B e g in n in g




P l a s t i c  
C arton  
(Four c e n t s  
Premium) T o ta l
S a le s  
Per 100 
Custom ers
Number o f  Dozens
A p r i l  26 I I 665 65 730 1 0 .5
May 3 I I I 914 69 983 1 2 . 2  .
May 17 IV 739 141 880 9 . 7
May 24 V 544 84 628 7 . 6
May 31 I 932 146 1 ,0 7 8 1 3 . 3
T o t a l  /  A verage — — 4 ,2 9 9 1 0 .6
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TABLE XXVIII. EGG SALES IN STANDARD CARTONS AND PLASTIC
CARTONS WITH A SEVEN CENT ADDED MARK-UP
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960 t h r o u g h  J u n e  7 ,  1960
Week
B e g in n in g




P l a s t i c  
C arton  
(S even  c e n t s  
Premium) T o ta l
S a l e s  
Per 100 
Custom ers
Number o f  Dozens
A p r i l  26 I I I 1 , 1 4 0 107 1 ,2 4 7 1 4 .5
May 3 IV 1 ,2 0 1 168 1 ,3 6 9 1 7 .7
May 17 V 442 73 515 6 . 5
May 24 I 841 59 900 1 1 .5
May 31 I I 451 119 570 8 . 4
T o t a l  /  A verage ------ ------ 4 , 6 0 1 1 1 . 8
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TABLE XXIX. EGG SALES IN STANDARD CARTONS OVERWRAPPED AND
PLASTIC CARTONS WITH A FOUR CENT ADDED MARK-UP
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960 t h r o u g h  J u n e  7 ,  1960
Week
B e g in n in g
S t o r e
Number
S tan d ard
C arton
Overwrapped
P l a s t i c  
C arton  
(Four c e n t s  
Premium) T o ta l
S a l e s  
Per 100 
Custom ers
Number o f  Dozens
A p r i l  26 IV 1 ,1 7 5 135 1 , 3 1 0 1 5 .9
May 3 V 674 77 751 9 . 4
May 17 I 892 107 999 1 3 . 8
May 24 I I 571 159 730 1 1 . 3
May 31 I I I 962 141 1 , 1 0 3 1 2 . 4
T o t a l  /  A verage ------ ------ 4 , 8 9 3 1 2 . 6
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TABLE XXX. EGG SALES IN STANDARD CARTONS OVERWRAPPED AND
PLASTIC CARTONS WITH A SEVEN CENT ADDED MARK-UP
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960 t h r o u g h  Jun e  7 ,  1960
Week
B e g in n in g





P l a s t i c  
C arton  
(Seven  c e n t s  
Premium) T o ta l
S a le s  
Per 100 
C ustom ers
Number o f  Dozens
A p r i l  26 V 908 52 960 1 1 .8
May 3 I 1 ,0 0 5 100 1 ,1 0 5 1 4 . 1
May 17 I I  ' 719 109 828 1 2 . 4
May 24 I I I 932 96 1 ,0 2 8 1 3 .2
May 31 IV 986 184 1 , 1 7 0 1 4 . 6
T o ta l  /  A verage — ------- 5 , 0 9 1 1 3 . 2
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APPENDIX D
TABLE XXXI. CUSTOMER COUNT (X) AND TOTAL NUMBER OF DOZENS 
OF EGGS PURCHASED (Y)
Week
B e g i n n i n g
S t o r e
One Two T h re e
4 - 2 6 - 6 0 X 7 ,3 0 4 6 , 9 2 1 8 ,6 0 7
x 2 5 3 , 3 4 8 , 4 1 6 4 7 , 9 0 0 , 2 4 1 7 4 , 0 8 0 , 4 4 9
A 1 ,1 8 5 B 730 C 1 ,2 4 72
y 1 , 4 0 4 , 2 2 5 5 3 2 , 9 0 0 1 , 5 5 5 , 0 0 9
xy 8 , 6 5 5 , 2 4 0 5 , 0 5 2 , 3 3 0 1 0 , 7 3 2 , 9 2 9
5 - 3 - 6 0 7 ,8 5 9 6 ,3 3 8 3 ,0 6 8
x 2 6 1 , 7 6 3 , 8 8 1 4 0 , 1 7 0 , 2 4 4 6 5 , 0 9 2 , 6 2 4
y n E 1 ,1 0 5 A 903 B 983
y 2 1 , 2 2 1 , 0 2 5 8 1 5 ,4 0 9 9 6 6 ,2 8 9
xy 8 , 6 8 4 , 1 9 5 5 , 7 2 3 , 2 1 4 7 , 9 3 0 , 8 4 4
5 - 1 7 - 6 0 X 7 , 2 4 6 6 ,6 6 6 8 , 2 2 0
X 2 5 2 , 5 0 4 , 5 1 6 4 4 , 4 3 5 , 5 5 6 6 7 , 5 6 8 , 4 0 0
y 0 D 999 E 828 A 933
y 2 9 9 8 ,0 0 1 6 8 5 ,5 8 4 8 7 0 ,4 8 9
xy 7 , 2 3 8 , 7 5 4 5 , 5 1 9 , 4 4 8 7 , 6 6 9 , 2 6 0
5 - 2 4 - 6 0 X 7 , 8 0 1 6 , 4 8 0 7 ,7 9 5
x2 6 0 , 8 5 5 , 6 0 1 4 1 , 9 9 0 , 4 0 0 6 0 , 7 6 2 , 0 2 5
y 0 C 900 D 730 E 1 ,0 2 8
y 2 8 1 0 ,0 0 0 5 3 2 , 9 0 0 1 , 0 5 6 , 7 8 4
xy 7 , 0 2 0 , 9 0 0 4 , 7 3 0 , 4 0 0 8 , 0 1 3 , 2 6 0
5 - 3 1 - 6 0 X 8 , 1 0 7 6 ,7 5 1 8 , 8 6 0
x 2 6 5 , 7 2 3 , 4 4 9 4 5 , 5 7 6 , 0 0 1 7 8 , 4 9 9 , 6 0 0
y 0 B 1 ,0 7 8 C 570 D 1 ,1 0 3
y 2 1 , 1 6 2 , 0 8 4 3 2 4 ,9 0 0 1 , 2 1 6 , 6 0 9
xy 8 , 7 3 9 , 3 4 6 3 , 8 4 8 , 0 7 0 9 , 7 7 2 , 5 8 0
T o t a l Sx 3 8 ,3 1 7 3 3 ,1 5 6 4 1 , 5 5 0
Sx2 1 , 4 6 8 , 1 9 2 , 4 8 9 1 , 0 9 1 , 3 2 0 , 3 3 6 1, 7 2 6 , 4 0 2 , 5 0 0
5 ,2 6 7 3 ,7 6 1 5 , 2 9 4
Sy2 2 7 , 7 4 1 , 2 8 9 1 4 , 1 4 5 , 1 2 1 2 8 , 0 2 6 , 4 3 6
Sxy 2 0 1 , 8 1 5 , 6 3 9 1 2 4 , 6 9 9 , 7 1 6 2 1 9 , 9 6 5 , 7 0 0
( C o n t i n u e d  on  n e x t  p a g e )
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TABLE XXXI. (C o n tin u ed )
B e g in n in g  ________ Four_____________ F iv e _______________T o ta l
4 - 2 6 - 6 0 x o 8 250 8 , 1 4 3 39 225
X2 6 8 ,0 6 2 500 6 6 , 3 0 8 , 4 4 9 1 , 5 3 8 , 6 0 0 625
yo . D 1 310 E 960 5 432
y 2 1 ,7 1 6 100 9 2 1 ,6 0 0 2 9 ,5 0 6 624
xy 1 0 ,8 0 7 500 7 , 8 1 7 , 2 8 0 2 1 3 ,0 7 0 200
5 - 3 - 6 0 X 7 742 8 , 0 0 4 38 011
X2 5 9 ,9 3 8 564 6 4 , 0 6 4 , 0 1 6 1 , 4 4 4 , 8 3 6 121
yo C 1 369 D 751 5 111
y 2 1 , 8 7 4 161 5 6 4 ,0 0 1 2 6 ,1 2 2 321
xy 1 0 ,5 9 8 798 6 , 0 1 1 , 0 0 4 1 9 4 ,2 7 4 221
5 - 1 7 - 6 0 X 9 092 7 ,9 5 6 39 180
X2 8 2 , 6 6 4 464 6 3 , 2 9 7 , 9 3 6 1 , 5 3 5 , 0 7 2 400
B 880 C 515 4 155
y 2 774 400 2 6 5 ,2 2 5 1 7 ,2 6 4 025
xy 8 , 0 0 0 960 4 , 0 9 7 , 3 4 0 1 6 2 ,7 9 2 900
5 - 2 4 - 6 0 X 7 886 8 , 2 8 5 38 247
X2 6 2 ,1 8 8 996 6 8 , 6 4 1 , 2 2 5 1 , 4 6 2 , 8 3 3 009
y 0 A . 1 005 B 628 4 291
y 1 ,0 1 0 025 3 9 4 ,3 8 4 1 8 ,4 1 2 681
xy 7 ,9 2 5 430 5 , 2 0 2 , 9 8 0 1 6 4 ,1 1 7 877
5 - 3 1 - 6 0 X 7 996 9 ,2 0 6 40 920
X2 6 3 ,9 3 6 016 8 4 , 7 5 0 , 4 3 6 1 , 6 7 4 , 4 4 6 400
E 1 170 A 663 4 584
y 2 1 ,3 6 8 900 4 3 9 ,5 6 9 2 1 ,0 1 3 056
xy 9 , 3 5 5 320 6 , 1 0 3 , 5 7 8 1 8 7 ,5 7 7 280
T o t a l Sx 40 966 4 1 , 5 9 4 195 583
Sx2 1 , 6 7 8 ,2 1 3 156 1, 7 3 0 , 0 6 0 , 8 3 6 3 8 , 2 5 2 , 7 0 9 889
s y Q 5 734 3 ,5 1 7 23 573
Sy2 3 2 ,8 7 8 756 1 2 , 3 6 9 , 2 8 9 5 5 5 ,6 8 6 329
Sxy 2 3 4 ,8 9 9 044 1 4 6 , 2 8 6 , 0 9 8 4 , 6 1 0 , 4 7 8 059
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TABLE XXXII. COMPUTATIONS FOR LATIN SQUARE ANALYSIS
Number o f  C u s to m e r  U n i t s  (X)
C o r r e c t io n  F a c to r  • =  (Grand T o t a l ) ^ = 3 8 . 2 5 2 . 7 0 9 . 8 8 9  =
No. o f  C e l l s  25
1 , 5 3 0 , 1 0 8 , 3 9 5
T o t a l  V a r ia n ce  = T o t a l  Sum o f  Sq uares -  C. F.
1 , 5 4 4 , 1 2 4 , 0 0 5  -  1 , 5 3 0 , 1 0 8 , 3 9 5  = 1 4 , 0 1 5 , 6 1 0
Week (Row) V a r i a n c e  = Sum o f  S q u a r e s  f o r  Rows -  C. F.
5
1 , 5 3 1 , 1 5 7 , 7 1 1  -  1 , 5 3 0 , 1 0 8 , 3 9 5  = 1 , 0 4 9 , 3 1 6
S t o r e  (Column) V a r i a n c e  =  Sum o f  S q u a r e s  f o r  Columns - C. F .
5
1 , 5 4 0 , 4 3 7 , 8 6 3  -  1 , 5 3 0 , 1 0 8 , 3 9 5  = 1 0 , 3 2 9 , 4 6 3
T r e a t m e n t  V a r i a n c e  = Sum o f  S q u a r e s  f o r  T r e a t m e n t s  - C. F .
- - 5
1 , 5 3 0 , 5 9 6 , 9 1 5  - 1 , 5 3 0 , 1 0 8 , 3 9 5  = 4 8 8 ,5 2 0  
E rror  V a r ia n ce  =  T o t a l  V a r ia n c e  -  (Week +  S to r e  T rea tm en t)  
1 4 , 0 1 5 , 6 1 0  - ( 1 ,0 4 9 , 3 1 6 -  +  1 0 , 3 2 9 , 4 6 8  + 4 8 8 , 5 2 0 )  = 
2 , 1 4 8 , 3 0 6
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TABLE XXXIII. COMPUTATIONS FOR LATIN SQUARE ANALYSIS
Number o f  Dozens o f  Eggs P urch ased  (Y)
C o r r e c t io n  F a c to r  =  (Grand T o t a l )  ^ 5 5 5 .6 8 6 , 3 2 9  =
No. o f  C e l l s  25
2 2 , 2 2 7 , 4 5 3 . 1 6
T o t a l  V a r ia n c e  =  T o t a l  Sum o f  S q uares  -  C. F.
2 3 , 4 8 0 , 5 7 3  -  2 2 , 2 2 7 , 4 5 3 . 1 6  =  1 , 2 5 3 , 1 1 9 . 8 4
Week (Row) V a r ia n c e  =  Sum o f  S q uares  f o r  Rows -  C. F.
5
2 2 , 4 6 3 , 7 4 1 . 4 0  -  2 2 , 2 2 7 , 4 5 3 . 1 6  = 2 3 6 , 2 8 8 . 2 4
S t o r e  (Column) V a r ia n c e  =  Sum o f  S q uares  f o r  Columns -  C. F.
5
2 3 , 0 3 2 , 1 7 8 . 2 0  -  2 2 , 2 2 7 , 4 5 3 . 1 6  = 8 0 4 , 7 2 5 . 0 4
T reatm ent V a r ia n ce  =  Sum o f  Sq uares f o r  T reatm en ts  -  C. F.
5
2 2 , 2 9 9 , 4 1 0 . 6 0  -  2 2 , 2 2 7 , 4 5 3 . 1 6  = 7 1 , 9 5 7 . 4 4  
E rro r  V a r ia n ce  =  T o t a l  V a r ia n ce  - (Week +  S t o r e  + T reatm en t)  
1 , 2 5 3 , 1 1 9 . 8 4  - ( 2 3 6 , 2 8 8 . 2 4 +  8 0 4 , 7 2 5 . 0 4  + 7 1 , 9 5 7 . 4 4 ) =  
1 4 0 , 1 4 9 . 1 2
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TABLE XXXIV. CUSTOMER COUNT (X) AND NUMBER OF EGGS PURCHASED 
(Y) BY TREATMENTS
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960 t h r o u g h  J u n e  7,  1960
T rea  tm e n t Sum 2Sum Mean
P r o d u c t  (XY) 
Sum
C u s to m e r  C oun t  (X)
A 3 8 ,9 5 4 1 , 5 1 7 , 4 1 4 , 1 1 6 7 , 7 9 0 . 8 1 8 2 , 6 5 5 , 3 0 6
B 4 0 ,4 7 3 1 , 6 3 8 , 0 6 3 , 7 2 9 8 , 0 9 4 . 6 1 7 3 ,9 9 3 , 4 2 7
C 3 8 ,8 5 7 1 , 5 0 9 , 8 6 6 , 4 4 9 7 , 1 7 1 . 4 1 7 8 , 7 8 1 ,0 5 7
D 3 8 ,8 4 0 1 , 5 0 8 , 5 4 5 , 6 0 0 7 , 7 6 8 . 0 1 9 0 , 0 4 4 , 1 2 0
E 3 8 ,4 5 9 1 , 4 7 9 , 0 9 4 , 6 8 1 7 , 6 9 1 . 8 1 9 5 ,7 9 4 ,7 6 9
T o t a l 1 9 5 ,5 8 3 7 , 6 5 2 , 9 8 4 , 5 7 5 7 , 8 2 3 . 3 9 2 1 , 2 6 8 , 6 7 9
Number o f  Dozens P u r c h a s e d  (Y)
A 4 ,6 8 9 2 1 , 9 8 6 , 7 2 1 9 3 7 .8
B 4 ,2 9 9 1 8 , 4 8 1 , 4 0 1 8 5 9 .8
C 4 ,6 0 1 2 1 , 1 6 9 , 2 0 1 9 2 0 . 2
D 4 ,8 9 3 2 3 , 9 4 1 , 4 4 9 9 7 8 .6
E 5 , 0 9 1 2 5 , 9 1 8 , 2 8 1 1 , 0 1 8 . 2
T o t a l 2 3 ,5 7 3 1 1 1 , 4 9 7 , 0 5 3 9 4 2 .9
T o t a l SSX =  1 , 5 4 4 , 1 2 4 ,0 0 5  Row SSX = 7 , 6 5 5 , 7 8 8 ,5 5 5
T o t a l SSY =  2 3 , 4 8 0 , 5 7 3  Row SSY = 112 ,318- ,707
T o t a l SXY =  185, 2 5 0 , 9 6 0  Row SXY = 9 2 1 ,8 3 2 , 4 7 8
( C o n t in u e d  o n  n e x t  p a g e )
140
TABLE XXXIV. ( C o n t i n u e d )
Column SSX =  7 , 7 0 2 , 1 8 9 , 3 1 7 T re a  tm e n t SSX = 7 , 6 5 2 , 9 8 4 , 5 7 5
Column SSY =  1 1 5 , 1 6 0 , 8 9 1 T rea  tm e n t SSY = 1 1 1 , 4 9 7 , 0 5 3
Column SXY =  9 2 7 , 6 6 6 , 1 9 7 T r e a t m e n t SXY = 9 2 1 , 2 6 8 , 6 7 9
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TABLE XXXV. COMPUTATIONS FOR LATIN SQUARE ANALYSIS
(X) and  (Y) V a r i a b l e s  Combined and  
R e g r e s s i o n  o f  (Y) on  (X)
C o r r e c t i o n  F a c t o r  »  (G rand  T o t a l  (X ))  (Grand T o t a l  (Y ))
25
4 , 6 1 0 . 4 7 8 , 0 5 9  * 1 8 4 , 4 1 9 , 1 2 2 . 3  
25
T o t a l  V a r i a n c e  a  T o t a l  Sum o f  P r o d u c t s  - C. F.
1 8 5 , 2 5 0 , 9 6 0  -  1 8 4 , 4 1 9 , 1 2 2 . 3  =  8 3 1 , 8 3 7 . 7
Week (Row) V a r i a n c e  a  (Sums o f  X) (Sums o f  Y) f o r  Rows -  C. F.
5 _ .
1 8 4 , 3 6 6 , 4 9 5 . 6  -  1 8 4 , 4 1 9 , 1 2 2 . 3  = " 5 2 , 6 2 6 . 7
S t o r e  (Column) V a r i a n c e  =  (Sums o f  X) (Sums o f  Y) f o r  Columns -
5
C. F.
1 8 5 , 5 3 3 , 2 3 9 . 4  -  1 8 4 , 4 1 9 , 1 2 2 . 3  = 1 , 1 1 4 , 1 1 7 . 1
T r e a t m e n t  V a r i a n c e  s (Sums o f  X) (Sums o f  Y) f o r  T r e a t m e n t s  -
5
a j c - F -
1 8 4 , 2 5 3 , 7 3 5 . 8  -  1 8 4 , 4 1 9 , 1 2 2 . 3  a  - 1 6 5 , 3 3 6 . 5
E r r o r  V a r i a n c e  = T o t a l  V a r i a n c e  -  (Week 4 S t o r e  +  T r e a t m e n t )
8 3 1 , 8 3 7 . 7  -  ( - 5 2 , 6 2 6 . 7  + 1 , 1 1 4 , 1 1 7 . 1  -  1 6 5 , 3 8 6 . 5 )  =  
- 6 4 , 2 6 6 . 2
( C o n t i n u e d  on n e x t  p a g e )
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TABLE XXXV. (C o n tin u ed )
Sum o f  S q u a r e s  f o r  E r r o r  =  SY2 - {SXY)2 =  1 4 0 ,1 4 9  - 1 ,9 2 2
SX^
1 3 8 ,2 2 7
O J
Sum o f  S q u a r e s  f o r  T r e a t m e n t  +  E r r o r  -  SY - (SXY) -
SX^
2 1 2 ,1 0 6  -  2 0 , 0 0 1  = 1 9 2 , 1 0 5
Sum o f  S q u a r e s  f o r  Weeks +  E r r o r  =  SY2 - (SXY)^ ~
SXZ
3 7 6 ,4 3 7  -  4 , 2 7 3  = 3 7 2 , 1 6 4
2 2Sum o f  S q u a r e s  f o r  S t o r e s  +  E r r o r  —SY - (SXY) =
SX2
9 4 4 , 8 7 4  -  8 8 , 3 3 2  =  8 5 6 ,5 4 2
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TABLE XXXVI. NUMBER OF DOZENS PURCHASED (Y) ADJUSTED FOR 
NUMBER OF CUSTOMERS (X)
F i v e  S u p e r m a r k e t s  
S h r e v e p o r t ,  L o u i s i a n a  
A ]3r i l  2 6 ,  1960 t h r o u g h  J u n e  7, I 9 6 0
T reatm ent
Week A B C D E
Number o f  Dozens
One 1 ,1 6 9 703 1 , 2 7 0 1 ,3 2 3 970
Two 859 990 1 ,3 6 7 756 1 ,1 0 6
Three 945 918 519 982 793
Four 1 ,0 0 7 642 899 690 1 ,0 2 7
F iv e 704 1 , 0 8 6 538 . 1 ,1 3 4 1 ,1 7 5
T o ta l 4 , 6 8 4 4 , 3 3 9 4 , 5 9 3 4 ,8 8 5 5 , 0 7 1
A verage 937 868 919 977 1 ,0 1 4
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APPENDIX E
TABLE XXXVII. TOTAL WEEKLY EGG SALES BY STORES
S t o r e  I  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960 t h r o u g h  Ju n e  7 ,  1960
Week B e g in n in g
G r a d e -S iz e 4 - 2 6 5 - 3 5 - 1 7  5 -24 5 - 3 1
Number o f  Dozens
A Large 489 ------ ------ 841 932
A Large  
(Overwrapped) 696 1 ,0 0 5 892 — ------
A Large  
( P l a s t i c ) ------ 100 107 59 146
A Medium 49 88 57 102 78
B Medium ------ ------ ------ ------
A Large 76 78 62 59 94
A E xtra  Large 70 95 48 57 84
A Sm all ------ ------ ------ ----- 48
AA Large 86 144 143 293 209
T o ta l 1 , 4 6 6  1 , 5 1 0  1 , 3 0 9  1 ,4 1 1  1 ,5 9 1
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TABLE XXXVIII. TOTAL WEEKLY EGG SALES BY STORES
S t o r e  I I  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960  t h r o u g h  J u n e  7 ,  1960
Week B e g in n in g
G r a d e -S iz e 4 - 2 6 5 - 3 5 - 1 7 5 - 2 4 5 - 3 1
A L arge 665
Number o f  Dozens  
444 451
A L arge  
(Overwrapped) 459 719 571 - - -
A L arge  
( P l a s t i c ) 65 ' ----- . 109 159 1 1 9
A Medium 42 80 85 129 47
B Medium . - - - -----. 60 ----- ■-----
A L arge 78 72 39 45 64
A E xtra  Large 31 28 41 54 102
A S m a ll ■— ----- . — 23
AA L arge ■ ---- . ----- — ----- - - -
To t a  1 881 1 ,0 8 3  1 ,0 5 3  958 806
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TABLE XXXIX. TOTAL WEEKLY EGG SALES BY STORES
S t o r e  I I I  
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960  t h r o u g h  J u n e  7 ,  1960
Week B e g in n in g
G r a d e -S iz e 4 - 2 6 5 - 3 5 - 1 7  5 - 2 4 5 - 3 1
Number■ o f  Dozens
A Large 1 , 1 4 0 914 524 —
A Large  
(Overwrapped) ■ — 409 932 962
A Large  
( P l a s t i c ) 107 69 —  96 141
A Medium 220 76 43 129 95
B Medium 912 379 521 520 648
A Large — _ _ _  — —
A E xtra  Large / — — —  . . . . . . —
A S m a ll — • —  — 526
AA Large 42 78 72 145 114
T o t a l 2 , 4 2 1  1 , 5 1 6  1 ,5 6 9  1 ,8 2 2  2 ,4 8 6
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TABLE XL. TOTAL WEEKLY EGG SALES BY STORES
S t o r e  IV 
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960 t h r o u g h  J u n e  7 ,  1960
Week B e g in n in g
G r a d e -S iz e 4 - 2 6 5 - 3 5 - 1 7  5 -2 4 5 - 3 1
• Number‘ o f  Dozens
A Large ------ 1 ,2 0 1 739 402 ------
A Large  
(Overwrapped) 1 ,1 7 5 ----- ----- 603 986
A Large  
( P l a s t i c ) 135 168 141 - - - 184
A Medium 392 233 . 373 171 182
B Medium 11 172 217 144 57
A Large 25 -------- —  - 72 72
A E xtra  Large -------- -------- — ------ ------
A Sm all ------ ----- — ------ 663
AA Large ------ ------ — — ------
T o ta l 1 ,7 3 8  1 ,7 7 4  1 ,4 7 0  1 ,3 9 2  2 , 1 4 4
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TABLE XLI. TOTAL WEEKLY EGG SALES BY STORES
S t o r e  V 
S h r e v e p o r t ,  L o u i s i a n a  
A p r i l  2 6 ,  1960 t h r o u g h  J u n e  7 ,  1960
Week B e g in n in g
G r a d e -S iz e 4 - 2 6 5 - 3 5 - 1 7  5 -2 4 5 - 3 1
Number■ o f  Dozens
A Large ----- ------ 442 544 241
A Large  
(Overwrapped) 908 674 ------ ----- 422
A Large  
( P l a s t i c ) 52 77 73 84 ------
A Medium 71 107 81 73 83
B Medium ------ ------ 42 24 ------
A Large 75 82 20 75 79
A E xtra  Large 112 39 75 135 65
A S m all ------ ------ ------ 21 49
AA Large 123 60 1 1 8 150 109
T o ta l 1 , 3 4 1  1 ,0 3 9  851  1 ,1 0 6  1 ,0 4 8
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TABLE X L I I .  EGG SALES FOR THE WEEK OF SPECIAL TRADING STAMP 
INDUCEMENT
F i v e  S t o r e s  
S h r e v e p o r t ,  L o u i s i a n a  
Week o f  May 10 ,  1960
S to r e  Number
G r a d e -S iz e I I I I I I  IV V
Number o f  Dozens
A Large 1 ,5 7 9 978 1 ,5 8 0  1 ,4 8 7 1 ,1 9 8
A Large  
(Overwrapped) 74 45 120 128
A Large  
( P l a s t i c ) 39 113 29 57
A Medium — 61 55 414 137
B Medium -------- ------ 472 178 6
A Large 21 129 ------ 106
A E xtra Large 37 45 -----  ------ 76
A Sm all ----- ----- ----  - - - -----
AA Large 91 ------ 36 176
T o t a l 1 , 8 4 1  1 , 3 7 1  2 ,2 9 2  2 ,0 7 9  1 ,8 8 4
150
APPENDIX F
D e t e r m i n a t i o n  o f  Sam ple  S i z e  f o r  Egg 
Q u a l i t y  M e asu rem en t  T e s t
Form ula  Used:
( _ _ d _ _ ) 2 _  F (X -  a )  ( 1 .  n - 1 )  F (1  -  b )  ( n  - 1 ,  m)
( s l  ) n
W h e re :
d =  1 / 2  ( s p e c i f i e d  maximum l e n g t h  o f  c o n f i d e n c e  
i n t e r v a l )
s l  =  P o p u l a t i o n  s t a n d a r d  d e v i a t i o n  d e t e r m i n e d  from
p r e v i o u s  e x p e r i m e n t a t i o n  w i t h  2 , 4 0 0  d a y  o l d  e g g s ,  
a =  C o n f i d e n c e  c o e f f i c i e n t
m =  D e g r e e s  o f  f r e e d o m  o f  t h e  p o p u l a t i o n  v a r i a n c e  
n  =  Sam ple  s i z e  t o  b e  d e t e r m i n e d  by  t r i a l  a n d  e r r o r  
b =  P r o b a b i l i t y  t h a t  t h e  s p e c i f i e d  l e n g t h  o f  t h e  
c o n f i d e n c e  i n t e r v a l  w i l l  n o t  be  e x c e e d e d
A s s u m p t i o n s :
d = 1 / 2  ( 1 2 )  = 6
Where 12 e q u a l s  o n e - h a l f  o f  t h e  r a n g e  i n  Haugh 
u n i t s  f o r  G rade  A e g g s  
s l  =  8 . 7  
a = 9 9  p e r c e n t
m = 2 , 3 9 9  
b = 9 9  p e r c e n t  
n  = 3 6
( 6 ) ^  — 36 = . 4 8  ( l e f t  s i d e  o f  t h e  e q u a t i o n )
8 . 7  7 5 .7
F ( . 0 1 )  ( 1 , 3 5 )  F ( . 0 1 )  ( 3 5 , 2 3 9 9 )  -  ( 7 . 4 1 )  ( 1 . 6 4 )
36 36
=  . 3 4  ( r i g h t  s i d e  o f  t h e  e q u a t i o n )
T h u s :  The l e f t  s i d e  i s  g r e a t e r  t h a n  t h e  r i g h t  s i d e ,  t h e r e ­
f o r e ,  a s a m p le  s i z e  o f  36 eggs  i s  m ore  t h a n  a d e q u a t e
f o r  t h e  d e s i r e d  d e g r e e  o f  a c c u r a c y  o f  e s t i m a t e s .
151
APPENDIX G
C om putation  o f  F V a lu es  and D eg rees  o f  
Freedom f o r  Main E f f e c t s
Egg Q u a l i t y  D e te r m in a t io n  E xperim ent  
Baton Rouge, L o u is ia n a
Tem perature
MSI =  MS(T) 4 MS(TWTr) =  7 8 ,4 9 1  =  F l , 5  =  4 . 7 8
MS 2 MS(TW)" MS(TTr) 1 6 ,4 3 0
Where D e g re es  o f  Freedom a r e  Computed:
n l  =  ( 7 8 , 4 9 1 ) 2 =  1 . 0 2  o r  1
( 7 7 , 5 3 9 )2  ( 9 5 2 ) ^
1 6
n2 =  ( 1 6 , 4 2 9 ) 2 = 4 . 7 9  o r  5
( 1 1 . 5 3 8 )^  ( 4 , 8 9 2 )*
3 2
Weeks
MSIr:  MS(W) +  MS(TWTr) -  2 6 ,3 3 5  =  F3 , 4  =  2 .0 6
MS 2 MS(TW) MS(WTr) 1 2 ,7 6 7
Where D e g re es  o f  Freedom a r e  Computed:
n l s s  ( 2 6 . 3 3 5 ) 2 =  3 . 2 3  o r  3
( 2 5 , 3 8 4 )2  ( 9 5 2 ) 2
3 6
n2 a  ( 1 2 , 7 6 7 ) 2 s  3 . 6 5  o r  4
( 1 1 . 5 3 8 ) 2 ( 1 . 2 2 9 ) 2
3 6
T reatm en ts
MSI =  MS(Tr) +  MS(TWTr) -  6 , 6 8 1  — F3 , 3  =  1 .0 9  
MS2 MS(WTr) MS(TTr) 6 , 1 2 0






G ( C o n t i n u e d )
D e g r e e s  o f  F reedom  a r e  Computed:
( 6 . 6 8 1 ) 2_______  - 2 . 6 9  o r  3
( 5 , 7 2 9 ) 2 ( £ 5 2 ) 2
2 . 6
( 6 . 1 2 0 ) 2 =  3 . 0 6  o r  3
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